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MANUAL TO EQUIPMENT LEVEL CORRELATION SHEET 


This manual reflects the equipment configurations listed below. 


EXPLANATION: Locate the equipment type and series number, as shown on the equipment FCO log, in the list below. Immediately to the 
right of the series number is an ECO or FCO number. If that number and all of the numbers underneath it match all of the numbers on the 
equipment FCO log, then this manual accurately reflects the equipment. This correlation sheet also corresponds to the following manual(s) 


at their indicated revision levels: 


Pub. No. — Rev. _ Pub. No. Rev. 


EQUIPMENT TYPE a WITH FCO’S COMMENTS 


BG702-A ECOs 01178 and 01198 

have common FCO (FCO 01178) 
which updates series code 
from 01 through 02 on 
equipments BG702-A, 
BG 702-G, and BG702-L. 
Update by ECO 1342 (series 
code 03 to 04). 


BG 702-G 


Update by ECO 1342 (series 
code 03 to 04). 


BG702-H Update by ECO 01178 


Update by ECO 1342 (series 
code 02 to 03). 


BG 702-L 


Update by ECO 1342 (series 
code 03 to 04). 


BG 702-M Update by ECO 01178. 


Update by ECO 1342 (series 
code 02 tO 03). 


BG 703-A 


BG703-B 


‘-BR812-A 
Update by ECO 01319. 


BR812-B 
Update by ECO 01319. 
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MANUAL TO EQUIPMENT LEVEL CORRELATION SHEET 


This manual reflects the equipment configurations listed below. 


EXPLANATION: Locate the equipment type and series number, as shown on the equipment FCO log, in the list below. Immediately to the 


right of the series number is an ECO or FCO number. !f that number and all of the numbers underneath it match all of the numbers on the 


equipment FCO log, then this manual accurately reflects the equipment. This correlation sheet also corresponds to the following manual(s) 


at their indicated revision levels: 


Pub. No. 


Pub. No. — = _ Rev. 


BT375-A 
BT375-E 
BT375-F 
BT375-G 


.FA740-C 


FA 741 -A 
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PREFACE 


This manual provides information to aid in the installation, 
checkout, and on-site maintenance of the CDC® g0230/80240 and 
80231/80241 Certainty® Series Mini Module Drive (MMD) disk 
storage systems. Each system contains a disk storage device, 
an attachment card (controller), and I/O cables necessary to 
connect to the I/O bus of an IBM* Series/l computer. The 
formatted storage capacity of the various MMD models is as 
follows: 


| Movable Head Fixed Head 
Product Number _Storage Storage _ 
80230/240-10 9.3 MB None 
80230 /240-10A 9.3 MB None 
80230/240-15 13.9 MB None 
80230 /240-15A 13.9 MB None 
80230/240-30 63.2 MB None 
80230 /240-30A 63.2 MB None 
80230/240-30G 63.2 MB : 1.48 MB 
80230 /240-31G 63.2 MB 1.48 MB 
80231/241-30 63.2 MB None 
80231/241-30A 63.2 MB None 
80231/241-60 126.4 MB None 
80231/241-60A 126.4 MB ~ None 


Field installable options to the 80230-10, -10A, -15, and -15A 
(9.3 and 13.9 megabyte) models are available that will increase 
their capacity to the 80230-30 and 80230-30A (63.2 megabyte) 
model size. A field-installable option to the 80231-30 and 
80231-30A (63.2 MB) is also available to increase its capacity 


oD ne 


*IBM is a registered trademark of International Business 
Machines Corporation. 
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to the 80231-60 and 80231-60A (126.4 MB) model size. These 
options are formatted as follows: 


Option Number Converts Product Number to New Product Number 


A LLL Ne A A 


80230-910 80230/240-10 and 80230/240-30 and 
80230/240-10A 80230/240-30A 
(9.3 megabyte) (63.2 megabyte) 
80230-915 80230/240-15 and 80230/240-30 and 
(80230 /240-15A 80230 /240-30A 
(13.9 megabyte) (63.2 megabyte) 
80230-920 80231/241-30 and 80231/241-60 and 
. 80231/241-30A 80231/241-60A 
(63.2 megabyte) (126.4 megabyte) 


Organization of this manual is divided into four major sections 
plus two appendixes: 


Section 1 General Description 


Section 2 Installation and Checkout 


Section 3 - Maintenance 
Section 4 - Spare Parts Lists 
Appendix A - Diagnostic Aids 


Appendix B - FFD Diagnostic Aids 


The structured analysis method (SAM) listings contained in the 
appendixes may be removed from this manual and inserted in the 
lefthand side of the associated IBM MAP/MIM maintenance logic 
manual (MLM) binder. The remaining sections of this manual may 
then be inserted in the righthand side of the same MLM. This 
allows for easy cross-referencing between the SAMs and 
associated procedures contained in section 3 of this manual 
when performing maintenance tasks. 


oe) sk as 1 OO © 


Additional manuals providing reference and component level 
hardware maintenance information on the MMD, FDD, and 
associated attachment cards are listed as follows: 


Title Publication Number 


80230/80231/80240/80241 Mini Module 

Drive and Mini Module Drive 

Attachment Feature FA740-C 

Hardware Maintenance Manual 

(Support Information) 62947907 


80210 Flexible Disk Drive and - 
80230/80231/80240/80241 Mini Module 
Drive Reference Manual 62947908 


80210-10/80240 Flexible Disk Drive 
Hardware Maintenance Manual 
(Site Information) 62947909 


Flexible Disk Drive Attachment 

Feature FA741-A, and 80210 Flexible 

Disk Drive Cabinet and 80210/80240 

Flexible Disk Drive Power Supply 

Hardware Maintenance Manual 

(Support Information) 62947910 


Flexible Disk Drive, Model 9406 
Hardware Maintenance Manual 


(Support Information) | 75888335 
Certainty Series System Test and 

Freelance Reference Manual 62947920 
Standalone Utilities Users Guide 62981800 


All manuals may be ordered from: 


Control Data Corporation 
Literature and Distribution Services 
304 North Dale Street 
St. Paul, Minnesota 55103 
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GENERAL DESCRIPTION 1 


The mini module drive (MMD) is a peripheral storage device that 
provides from 9.3 to 126 megabytes of formatted fixed disk random f 
access storage. The MMD is designed to interface to an IBM 

Series/l computer via an associated attachment feature 

(controller). The MMD cabinet provides space for an associated 
flexible disk drive (FDD)*. Both of these units are housed 

inside the IBM Series/l 4997 Rack Enclosure. When only the MMD 

is used, a filler plate is inserted into the front panel in the 

space normally occupied by the FDD. 


A fixed head option provides 96 fixed heads as part of the basic 
MMD assembly. The fixed heads provide additional (zero seek 
time) storage to that available with the movable heads alone. 
The 96 fixed head option adds 1.48 megabytes additional storage 
Capacity to the basic configuration of the MMD. The fixed head 
option however, is not available on all MMD models (see preface 
for tabulation). 


Equipment specifications of the MMD are listed in table 1-l. The 
remainder of this section provides a physical and functional 
description of the MMD., 


MMD PHYSICAL DESCRIPTION 


A A A 


The MMD consists of four major assemblies: . 


Mini Module 
Frame Assembly 
Logic Chassis 
Power Supply 


Figure 1-1 indicates the location of the assemblies that make up 
the drive. 


MINI MODULE ASSEMBLY 


The mini module is an enclosed, sealed module, containing the 
spindle, disks, heads and actuator. It is nonremovable (except 
by field service personnel). The read/write cards are an inte- 
gral part of the module, but are external to the sealed 
enclosure. They plug into the front of the module to allow access 
for maintenance. 


*Information on the FDD is provided in the FDD site information 


Manual. See Preface for publication number. 


62947905 H 1-1 


62947905 H 


TABLE 1-1. 


Characteristic 


Size 
Height 
Width 
Leng th 
Mass 


Recording, Physical 
Number of disks 
Movable data heads 
Servo heads _ 
Tracks per inch 
Fixed data heads 
Physical heads per 
surface 
Logical cylinders 
per head/disk assy 


Temperature 


Storage 

Range 

Maximum change 
Transit 

‘Range 

Maximum change 
Nonoperating 

Range 

Max imum change 
Operating 

Range 


Maximum change 


Storage 
Transit 
Nonoperating 


Operating 


Heat Output 


Model 230/231 
Model 240/241 


MINI MODULE DRIVE SPECIFICATIONS 


Specification 


19.25 in (489 mm) 

18.6 in (472 mm) 

27.75 in (704.9 mm) 

175 lb (79.4 kg) or 200 lb (90.7 kg) 
with enclosed FDD 


340 
96 or none 


433 maximum 


14°F to 122°9F (-10°C to 50°C) 
2790F (15°9C) per hour 


-~40°0F to 158°0F (-40.4°9C to 70°C) 
36°F (20°C) per hour 


50°F to 1049F (10°C to 40°C) 
18°0F (10°C) per hour 


50OF to 1LOOOF (1LO0O0C to 37. 80C) 
12°F (6.79C) per hour 


10% to 90%, no condensation 
5% to 95% RH, no condensation 
20% to 80% RH, no condensation 
10% per hour maximum change 
10% to 90% RH, no condensation 


10% per hour maximum change 


498 Wh (1700 Btu/h) 
703 Wh (2400 Btu/h) 


Ce is GG) Gs 9 Sr OD 


TABLE 1-1. MINI MODULE SPECIFICATIONS (CONTD) 


eet 


Characteristic Specification 


Barometric Pressure 
Standard Day 


Storage/nonoperating 
Transit 
Operating 


Air Cleanliness 
Storage/transit 


Nonoperating/operating 


Power Requirements 
BG702-G/L and BG703-A 
AC Power Input 


Power used with 
disks and carriage 
in motion 


Power used with 
disks and carriage 
at rest 


BG702-H/M and BG703-B 
AC Power Input 


Power used with 
disks and carriage 


in motion 
Power used with 


disks and carriage 
at rest 
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-980 feet to 8200 feet (-300 metres to 2500 
31 in Hg to 21.9 in Hg (104.69 kPa to 73.96 
-980 feet to 8200 feet (-300 metres to 2500 
31 in Hg to 21.9 in Hg (104.69 kPa to 73.96 
-980 feet to 6560 feet (-300 metres to 2000 
31 in Hg to 21.9 in Hg (104.69 kPa to 73.96 


Same as operating with proper: packing 


Particle Size (Microns) Particles/Metre> 
1 4x 10/7 
1.5 4 x 106 
5 4 x 10° 


Sulphur dioxide: 0.14 parts per million maximum 


Voltage Frequency Phase 
208 (+15,-25) V 60 (+0.5,-1) Hz 1 


Power Input Max Line Current 


208 V 487 W 2.7 A (3.2 A with FDD) 


Power Input Max Line Current 


208 V 179 W O.67 A 
Voltage Frequency Phase 
120 (+7.0,-16) V 60 (+0.6,-1.0) Hz 1 


Power Input Max Line Current 


120 V 465 W 4.7 A (5.7 A with FDD) 


Power Input Max Line Current 
120 Vv i5lW 1.41 A 


Las 


OG oO 


TABLE 1-1. 


MINI MODULE SPECIFICATIONS (CONTD) 
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Characteristic Specification 


Power Consumption 

BG702-G/L and BG703-A 
Power used with 
disks and carriage 


in motion 


Power used with 
disks and carriage 
at rest 


BG702-H/M and BG703-B 


Power used with 


disks and carriage 


in motion 


Power used with 
disks and carriage 


at rest 


Performance 
Transfer rate* 


Latency 


Average 

Maximum 
Recording 

Mode 


Density 
Seek time 
Full 
Average 
Single track 
Start/stop time 


*Disk speed at 3600 
r/min. , 
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Btu/Hr 
1662 


9.584 MHz (1 198 000 bytes/second ) 


Latency is time to reach a particular track address 


after positioning is complete. 


8.33 milliseconds (disk rotation speed at 3600 r/min) 


17.3 milliseconds (disk rotation speed at 3474 r/min) 


Modified frequency modulation (MFM) or Nonreturn to 


zero (NRZ) 


6417 bits per inch (inner track) 


55 milliseconds maximum 
30 milliseconds maximum 
10 milliseconds maximum 


30 seconds maximum 
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Figure 1-1. MMD Major Assemblies 
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Four 14-inch disks provide the recording medium for the drive. 
The recording surface of each disk is coated with a layer of mag- 
netic oxide with related binders and adhesives. 


The disks are center mounted on a spindle that rotates the 

disks. The drive motor provides the rotation via a drive belt 
that connects between the motor pulley and the spindle pulley 
that extends from the bottom of the mini module. Rotation of the 
Soi also acts as a fan to circulate air within the sealed 
module. 


The actuator holds the heads and moves them over the rotating 
disks. The actuator is moved by a magnetic field controlled 
voice coil that moves the heads in an arc over.the disk 

surfaces. The actuator holds only the moveable heads and the 
servo head. The fixed heads are fixed to the module base and use 
the bottom surface of the lowest disk for read/write operations. 
When the drive is not in use, the heads rest on the disk surface 
in the preassigned landing zone (the outer areas of the disk 
surface). When the drive is activated and the drive comes up to 
speed (nominally 3600 revolutions per minute), the heads fly on a 
cushion of air close to the disk surface. 


FRAME ASSEMBLY 


The frame assembly houses the various components and forms the 
mounting base for the drive. The drive motor, power supply, 

logic chassis, and fans are considered part of the frame assembly. 
The front surface of the frame assembly houses two of the four 
cooling fans, the primary air filter, Power On/Off switch and a 
red LED indicator that lights when power is applied. 


LOGIC CHASSIS 


The logic chassis houses and interconnects the logic cards. It 
is hinge mounted and folds down to a horizontal position to allow 
access to other components for maintenance. In the normal posi- 
tion, it stands vertically and is locked in that position with a 
fastener. The backpanel at the bottom of the logic chassis 
receives the dc power for distribution throughout the logic. The 
Signal cables plug into the I/O cards at the top of the logic 
chassis. All other signals and interconnections are wirewrapped 
or plugged into the backpanel. 


POWER SUPPLY 
The MMD has its own self-contained power supply which receives 


its input from the site main power source. The power supply pro- 
vides all the voltages necessary for drive operation. 
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MMD FUNCTIONAL DESCRIPTION 


The MMD contains all the circuits and mechanical devices neces- 
sary to record data on and recover it from the disks. All drive 
functional operations are performed under direction of the 
attachment feature (controller). The controller communicates 
with the drive via separate Bus In and Bus Out cables that carry 
the necessary signals to and from the drive. All operations that 
- are performed internally by the drive are related to data storage 
and recovery (writing and reading). The actual writing and 
reading is performed by electromagnetic heads that are positioned 
such that information is written in concentric tracks around the 
disk surfaces. 


Before any read or write operation can be performed, the con- 
troller must instruct the drive to position the heads to the 
desired cylinder (same track position on all disk surfaces) and 
also to select only one head such that a single track on one disk 
surface is being specified. These functions are termed seeking 
and head selection respectively. The seek function is not 
required when a fixed head is being addressed by the controller; 
therefore, the access time is faster than that of the movable 
heads. 


When the selected head is on the desired track, the controller 
still must locate that portion of the track on which the data is 
to be written or read. This is called track orientation and is 
accomplished by using the Index and Sector signals generated by. 
the drive. The Index signal indicates the logical beginning of 
each track and the Sector signals are used by the controller to 
determine the position of the head on the track with respect to 
Index. In a read/write data transfer, the desired track location 
(Sector ID) is loaded into the interface logic and I to 
the Sector ID read from that track. 


When the desired location is reached, the controller commands the 
drive to actually read or write the data. During a read opera- 
tion, the drive recovers data from the disk and transmits it to 
the controller. During a write operation, the drive receives 
data from the controller, processes it, and writes it on the disk. 


The drive is also capable of recognizing certain errors that may 
occur during its operation. When an error is detected, it is 
indicated by a Signal to the controller. 


The following paragraphs provide a brief description of the major 
functional areas of the MMD and associated attachment feature. 
These are illustrated in block diagram form in figure 1-2. 
Information is described under the following headings: 


Ore O i os OOO Oo OS 


Head Selection 

Track Orientation 
Read/Write Functions 
Fault Detection 
Attachment Feature 


Power Functions 
Electromechanical Functions 
Interface Functions 

Machine Clock Functions 
Seek Functions 


@e@e6e 
90600 0 


Refer to Volume 2 of the Mini Module Drive manual for a detailed 
description of the various drive functions and related theory of 
Operation information. The publication number is contained in 
the preface of this manual. 
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Figure 1-2. MMD Basic Functional. Diagram 
| 
POWER FUNCTIONS 
| 


The internal power supply of the MMD receives input power from 
the site ac power source and produces the dc voltages necessary 
for drive operation. Application of power initiates a power on 
sequence that causes the drive motor to start and the heads to be 
loaded to the home position (cylinder 0). Removal of power 
initiates a power off sequence that retracts the heads and turns 
off the drive motor. 
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If during operation there is a drive malfunction such as loss of 
spindle speed, drive motor thermal overload, or a loss of power, 
an emergency retract sequence is performed. This provides a 

means of retracting the heads from the data area of the disk to a. 
landing zone before head crashes can occur. 


ELECTROMECHANICAL FUNCTIONS 


Certain drive functions are a result of the electromechanical 
devices operating under control of the logic circuits. These 
functions include disk rotation, head positioning, and drive 
cooling and ventilation. 


Disk rotation is performed by the disk-rotation mechanism fol- 
lowing a power-on application. The purpose of disk rotation is 
to enable the encoding of cylindrical data and to create a 
cushion of air on the disk surfaces to allow the heads to move 
over the disk surfaces without actually contacting them. 


The heads are positioned over specific tracks on the disk surface 
by the actuator assembly (also called the head positioner). This 
mechanism is controlled by the servo circuits (refer to the dis- 
cussion of seek functions). 


Drive cooling and ventilation is provided by the air flow system 
that provides continuous air replacement and circulation to dis- 
sipate the heat generated by the drive. The mini module contains 
a closed-loop system that consists of a fan, a circulation 
filter, and a breather filter. This system maintains the 
pressure within the module equal to that of the surrounding 
atmosphere. 


INTERFACE FUNCTIONS 


All communication between the drive and controller (attachment 
card) must pass through the interface. This communication 
includes all commands, status, control signals, and read/write 
data transmitted and received by the drive. 


The interface is based on a register structure that handles both 
data and control information as addressable registers. The 
interface contains an address bus to select the desired register, 
a Bus Out cable to provide information to the register, and a Bus 
In cable to return information from the register to the con- 
troller. All input and output signals are digital and use a TTL 
transmission system that is terminated and unidirectional. No 
external terminators are required as terminating resistors are 
contained on the transmitter/receiver cards. 


(OR OR CRS ROR CLOE ORCL ORS EOLORO EO ROLES 


| MACHINE CLOCK FUNCTIONS 

| The machine clock circuits generate the clock signals necessary 

| for drive operation. These circuits are divided into three 
areas: servo clock, write clock, and read clock. 

! The servo clock circuit generates clock pulses used by the Sector 

detection, Index detection, and the Read PLO circuits. It also 

generates the 9.67-MHz Servo Clock signal that is sent to the 

controller to synchronize the drive with the controller. 


The write clock circuit receives the 9.67-MHz Write Clock signal 
from the controller and gates the NRZ data into the write data 
buffer of the drive. The 9.67-MHz clock along with the 19.34-MHz 
clock from the write PLO circuit are used to gate in data from 
the controller, for NRZ to MFM conversion and write compensation, 
during write operations. 


The read clock circuit provides a 19.34-MHz and 9.67-MHz read 
clock. These clock signals provide clocking for the PLO. The 
9.67-MHz read clock is also sent to the controller and is syn- 
chronous with the detected data. The controller uses this signal 
to clock in data to the controller. 


SEEK FUNCTIONS 


The drive must move the heads to the desired cylinder position on 
the disk before any read or write operation can be performed. 
This is done during seek functions and is performed by the 
drive's servo circuits. 


The servo circuits form a closed-loop servo system that controls 
movement by comparing the present position of the heads to the 
desired future position and generating a position control signal 
proportional to the difference between them. 


| The servo surface is located on the underside of the third disk, 
counting from top to bottom. All heads are positioned simulta- 
neously. The servo head reads information that has been prere- 
corded on the servo surface and transfers this information to the 
servo circuits. The servo circuits convert the electrical 
Signals into electromechanical motions to position the read/write 
heads accurately on the disk surface. 


The major elements in the servo loop are the position control 
circuits, position signal amplifiers, head positioning mechanism, 
and feedback circuits (both velocity and position). 


HEAD SELECTION 


Information is recorded on and read from the disk by the read/ 
write heads. The drive requires two read/write heads for each 
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data recording surface in the disk module as shown in 

figure 1-3. The 63-MB and 126-MB drive units require five 
recording surfaces, plus the servo surface. Therefore, before a 
read or write operation can be performed, the controller must 
command the drive to select the head located over the disk 
surface where the data is to be read or written. 


HEAD . SURFACE 


saa 


HEAD 
SELECTION 
CIRCUITS 


ASSEMBLY 


FIXED-HEAD OPTION 
READ/WRITE RECORDING SURFACE 


CIRCUITS 


zamrrowdZzooa 


03417 
Figure 1-3. Head/Disk Surface Configuration 


During selection of a movable head, the controller must first 
perform a cylinder select operation to move the heads to the 
desired cylinder. For fixed-head selection, no actuator movement 
is involved, so the cylinder and head select functions are essen- 
tially the same operation. 


Head selection is initiated when the controller sends the drive a 
head select command and a head address on the Bus Out lines. The 
head select command then gates the address into the head address 
register. This address is then decoded to select the desired 
head. 


TRACK ORIENTATION 


After finding the proper cylinder and selecting a head, the con- 
troller still may not read or write data until it determines the 
head is over that part of the disk track where the data is to be 
read or written. The controller accomplishes this by using the 
Index and Sector signals that are generated by the drive and by 


at 
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comparing the Sector ID information read from the track. The 
following describes index and sector detection. 


Index Detection 


Each track on the servo disk surface contains a series of 
recorded quadbits along with identify and sync bits. The sync 
bit generates the servo clock. A missing identify bit results in 
a missing servo clock. Patterns of missing clock pulses are 
recognized and decoded to identify index, inner guard band, and 
outer guard bands 1 and 2. The index pulse (2.5 microsecond ) 
indicates to both the drive and the controller, the logical 
beginning of a track. The guard bands indicate to the drive and 
controller that the heads are located outside the normal data 
recording track area, and must be moved into this area before 
data recording can start. 


Sector Detection 


The sector detection circuit generates signals that are used by 
the drive to determine the angular position of the heads with 
respect to the index location. These signals are called Sector 
pulses and a specific number of them are generated during each 
revolution of the disks. The Sector pulses logically divide each 
disk into areas called sectors. The Sector pulses are generated 
by a sector counter that generates one pulse each time it reaches 
its maximum count (4095). 


ADDRESS MAPPING 


9.3, 13.9, 63 MB MMD 


Mapping is not used on these units. The logical cylinder/head/ 
sector is equal to the physical cylinder/head/sector address. 


126 MB MMD 


Address mapping is used on the 126 MB MMD to allow software 
emulation of a 240 MB SMD. The mapping allows a logical address 
structure of 433 cylinders of 19 tracks each plus 3 additional 
tracks. This corresponds to a physical structure of 823 
cylinders of 10 tracks each. 


The following algorithm should be used when translating a logical 
address to a physical address. This will be helpful when 
performing maintenance on a cylinder or head related problem. 


(Logical cyl no.) x 19 + (Logical hd no.) = Physical cyl no. + Physical hd no. 
Se ee LO ee ee ee ee 7 
Quotient Remainder 
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Example: Logical Address - cyl 433, hd 2 


433 x 19 + 2 = 822.9 = cyl 822, hd 9 
10 


The logical CE track is cylinder 432, head 12 through cylinder 
433, head 2 which corresponds to physical cylinder 822, head 0 
through cylinder 822, head 9. 


The logical area reserved for alternate sector assignment is 
cylinder 1, head 0 through cylinder 1, head 19 which corresponds 
to physical cylinder 1, head 9 through cylinder 3, head 7. 


READ/WRITE FUNCTIONS 


When the drive is on cylinder, has a head selected, and has 
oriented to the proper place on the data track, it is ready to 
perform a read or write operation. The transfer of data is 
initiated and controlled by the Data Strobe In signal from the 
interface logic of the drive. 


During a read operation, the drive recovers data from the disk 
and generates a Data Strobe In signal indicating that the data 
read is stable on the Bus In lines. The controller accepts the 
data and responds with a Data Strobe Out signal indicating the 
byte was received. Whether in a read data transfer or a write 
data transfer, the Data Strobe Out signal is used as a hand- 
shaking signal in response to the Data Strobe In signal for each 
byte transferred. A total of 256 bytes are transferred during 
each read or write operation. 


During a write operation, the drive receives data from the con- 
troller and records it on the disk. When the drive is ready to 
receive data, it generates a Data Strobe In signal. The control- 
ler then responds to the Data Strobe In request by sending a Data 
Strobe Out signal along with an accompanying byte of data. This 
process continues for each of the 256 bytes transferred. The 
‘actual reading of data from or writing data onto the disk surface 
occurs as follows: 


During a read operation, disk motion beneath the head causes the 
stored magnetic flux to induce a voltage in the head windings. 
This voltage is analyzed by the read circuit to define the data 
recorded on the disk. Each flux reversal (caused by current 
polarity change while writing) generates a readback voltage 
pulse. Each voltage pulse represents a data bit. 


Data is then written by passing a current through a read/write 
coil within the selected head. This generates a flux field 
across the gap in the head and magnetizes the iron oxide parti- 
cles bound to the disk surface. 


Erasing stored data is accomplished by writing over any data that 
may already be stored on the disk. 
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FAULT DETECTION 


The following describes those conditions that are interpreted by 
the drive as errors. All of these conditions send a signal to 
the controller indicating an error has occurred. 


These errors are divided into two categories: (1) those indica- 
ted by the Fault latch and register (2) those not indicated by 
the Fault latch and register. Both are explained in the 
following. 


Errors Indicated by Fault Latch and Register 


Certain errors set the drive Fault latch and also set separate 
fault register latches associated with the error condition. 
Setting the Fault latch does three things: enables the fault line 
to the controller, clears the drive Unit Ready signal, and 
inhibits the drive write and load circuits. These events prevent 
further drive operations from being performed until the error is 
corrected and the Fault latch is cleared. 


Providing the error condition or conditions no longer exist, the 
Fault latch and individual fault latches are cleared by any of 
the following: . 


e Controller Fault Clear or Clear-Reset command from the 
controller. 


e MAINT CLR switch on fault card 


@ Powering down the unit 
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All errors except the Low Speed and Seek Error set the Fault 
latch as well as the individual latch associated with the error 
condition. These latches provide a means of storing the error 
indication so that it may be referred to later for maintenance 
purposes. 


The conditions causing the Fault latch and a related fault regis- 
ter latch to set are: 


@ Write Fault 

e Head-Select Fault 

@ Read and Write Fault 

@e (Read or Write) and Off-Cylinder Fault 


@ Voltage Fault 


Write Fault 


A write fault is indicated if either of the following conditions 
exist: 


@ Low current input to write driver. 


@e No write data transitions when Write Gate is active. 


Head-Select Fault 


A head-select fault is generated when more than one head is 
selected. The outputs of the head-select circuits are monitored 
by summing and voltage comparator circuits... If more than one 
head is selected, the circuit generates a Multiple Select Fault 
Signal. 


Read and Write Fault 


A read and write fault is generated when the drive receives a 
Read Gate and Write Gate simultaneously from the controller. 


(Read or Write) and Off-Cylinder Fault 


A (read Or write) and off-cylinder fault is generated if the 
drive is in an off-cylinder condition and it receives a Read or 
Write Gate from the controller. 
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Voltage Fault 


A voltage fault is generated whenever sae +24 or +5 voltages are 
below satisfactory operating levels. A voltage fault disables 
the write circuits, generates a Write Protected status signal to 
the controller, and causes a retract of the heads. 


Errors Not Indicated by Fault Latch and Register 


Two error conditions, low speed and seek error, do not set the 
Fault latch or any of the register latches. However, they do 
cause the drive to give other error indications as explained in 
the following a ee 


(Low) Speed 


The Speed fault signal goes true.when the drive detects that the 
drive spindle speed is below 3000 r/min. When this is detected, 
the drive write circuits are disabled, the Write Protected status 
is sent to the controller, and a retract operation is initiated. 


Seek Error 
The Seek Error latch is set by any of the following: 


@e On Cylinder was not obtained within 275 ms from the start 
of the seek (16 index counts on the Seek Time counter). 


@ Inner guard band end of travel (EOT) sensed. 


@ Maximum seek fault detected. Addressing beyond the 
maximum cylinder address generates a maximum seek fault 
(see para 3.16 for maximum cylinder addresses for the 
various MMD models). 


Setting the Seek Error latch generates a Seek Error signal to the 
controller and also inhibits the drive from performing another 
seek until the Seek Error latch is cleared. The latch is cleared 
by a Return-to-Zero Seek command. 


ATTACHMENT FEATURE 


The attachment feature (controller) consists of a LSI 
printed-circuit module and associated interconnecting cables. 
This feature provides the interface between the Series/l 
input/output channel and the MMD. The attachment card is mounted 
in the Series/l processor unit and plugs directly into a 
backpanel interface connector. Separate Bus In and Bus Out 
cables provide the physical interconnections to the MMD. 
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Figure 1-4 shows the relationship of the attachment feature to 
the Series/l and MMD. 


The attachment card receives commands and channel error informa- 
tion from the Series/l processor and responds with condition 
codes, interrupt information, and status words. Upon receiving a 
Start command from the processor, the attachment card sends an 
equivalent command and control signals to the MMD to initiate the 
specified I/O operation. Data transfers are handled on a high 
speed data path via a 1K by 9 bit buffer that temporarily stores 
the data being transferred from the disk to the Series/l and from 
the Series/l to the disk. Direct memory access transfers between 
the disk and buffer can occur concurrently with transfers between 
the buffer and the Series/l computer. 


PROCESSOR 


I/0 
CHANNEL 


CHANNEL 
CONTROLS 


BUS IN/BUS OUT 


INTERFACE 
CARDS 


SERIES/I PROCESSOR UNIT 


MMD LOGIC CHASSIS 
MINI MODULE DRIVE seosca 


Figure 1-4. Attachment Feature Configuration 
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INSTALLATION AND CHECKOUT 2 


This section provides information pertaining to the installation 
and checkout of the MMD. Reference is made to paragraph numbers 
in section 3 of this manual for detailed information and specific 
procedures to be performed. Information is presented under the 
following major headings. 


@ Packaging -- provides information regarding packaging of 
the MMD and associated PC cards for shipment. 


@e Installation -- provides instructions for installing the 
MMD and attachment card. Also covers installation of the 
FDD attachment card for units containing an FDD. 


@ Checkout -- provides instructions to checkout the MMD. 
Information for checkout of an enclosed FDD device is 
contained in the FDD site information manual (see preface 
for publication number). 


PACKAGING 


Packaging of the MMD consists of an outer container (made up of 
corrugated cardboard and wood) and internal blocking and holddown 
bolts. Carefully remove the outer container and set aside. Most 
packaging materials can be reused if it becomes necessary to 
reship the drive at some future date. Refer to the unpackaging 
instruction sheet provided with the drive for instructions on 
removal of the internal blocking and holddown bolts. 


When the MMD is to be reshipped, it must be packaged as origi- 
nally received from the factory. 


To obtain packaging instructions and/or packaging materials if 
needed, contact: 


Packaging Engineer, 
Material Services Dept. 
Normandale Division, MPI 
7801 Computer Ave. 
Minneapolis, Mn. 55435 


When ordering packaging instructions or materials, specify the 


exact equipment number and series code of the MMD as shown on the 
equipment identification label. 
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CAUTION 


Observe MOS circuit handling pre- 
cautions (para 3.0.3) when pack- 
aging microprocessor logic card 
(location A2C04 of MMD) and 
attachment card. 


. When it is necessary to ship logic cards in for repair, package 
each card in a special padded envelope designed for shipping 
circuit cards. When more than one circuit card is to be shipped, 
package each in a separate envelope and place the envelopes ina 
shipping carton. Use sufficient filler material around the 
envelopes to prevent movement when the carton is sealed. 


INSTALLATION 


This subsection provides information necessary to install the MMD 
and attachment card. Information is also provided to install. the 
attachment card and I/O cables of an FDD device when contained in 
the MMD cabinet. The installation information is described under 
the following headings. 


@ Installation Inspection 
@ MMD Installation 
e Setting Sector Select Switches 


@e Attachment Card and I/O Cable Installation 


INSTALLATION INSPECTION 


Perform the following inspection prior to installing the MMD. 


1. Inspect unit for possible shipping damage. Any claim for 
this type of damage should be filed promptly with the 
transporter involved. If a claim is filed, save the 
original shipping materials. 


2. Verify that all logic cards are firmly seated in logic 
chassis. 


3. Verify that all connectors are firmly seated and that 
there are no broken or damaged wires. 


4, Check entire unit for presence of foreign material that 
could cause an electrical short or impair operation. 


ae. 
\, 
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NOTE 


When unpacking an MMD, note the loca- 
tion of the following: 


e The drive belt is packed on the 
inside of MMD skins. 


@e Rail mounting screws are packed 
with the rails... 


MMD INSTALLATION 


This procedure details the steps necessary to install the MMD in 
the Series/l mainframe and prepare the drive for operation. 


1. Remove front cover panel from Series/l mainframe where 
MMD is to be installed. 


2. Loosen front and rear recess bracket adjusting screws on 
slide assemblies (see figure 2-1). 


3. Position front bracket so that end of bracket is flush 
with front of slide when closed and tighten adjusting 
screws. 


4. Position rear bracket to fit depth of cabinet frame and 
tighten adjusting screws. 


5. Mount slide assemblies in Series/l cabinet as follows : 


e If MMD is to be mounted at bottom of cabinet, position 
slide assemblies to align with lowest possible holes 
in cabinet frame. Install and tighten mounting screws. 


e If MMD is to be installed in center of cabinet, 
position slide assemblies so that lowest slot of 
bracket aligns with hole number 35 counting from the 
bottom of cabinet frame. Install and tighten mounting 
screws. 


eo If MMD is to be installed in a l-meter cabinet, remove 
the innermost or second adjusting screw and nut from 
the rear recess bracket. See figure 2-1. This allows 
clearance that is needed to assemble the recess 
bracket to cabinet frame. 


6. Ensure that slide assemblies within Series/l mainframe 
are aligned properly and are securely mounted. 


7. Pull both slide assemblies to their fully extended posi- 


tion. Make sure that full extension lock and inner slide 
lock on each slide assembly are locked (see figure 2-1). 
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Figure 2-1. Slide Assembly Details 


8. Loosen quick-disconnect catch at front of each J bracket 
on MMD. 


9. Obtain sufficient help to lift MMD and place unit onto 
slide assemblies. Make certain that each J bracket slips 
under mounting tooth at rear of each outer slide. Also, 


Maneuver quick-disconnect catches so that end with two 
90-degree tabs faces up. 


10. While keeping MMD J brackets securely under mounting 
tooth on each slide, push up on quick-disconnect catches 


and tighten retaining nuts. This secures MMD to outer 
slides. 
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ll. Route MMD ac power cable through rear of Series/l cabinet. 

12. Press on full extension locks and slide MMD to closed 
position to check slide operation. Inner slide locks are 
automatically unlocked by outer slides during closing. 

13. Slide MMD out to fully extended position and remove front 

panel and access covers (para 3.2). 

14. Unlock drive motor per the following: 

a. Remove nine mounting screws holding motor cover at 
rear of unit. Remove cover and set aside. 

b. Use special spring removal tool (CDC part number 
71493095) to compress constant force spring and remove 
spring tension from motor. Leave spring compressed 
until completion of step 15. 

c. Loosen flathead screw at slotted opening of motor 
mount plate (see figure 2-2). 

d. Back off. threaded stud slightly so stud face is no 
longer contacting motor mount plate. 

e. Push motor toward front of unit and hold in position 
while tightening flathead screw until flush with stud 
face. 

KX y 
«Ss PBS ocr 
“ 
io MOTOR 
LOCK SCREW 
— MOUNT 
03454-1 Sys SCREW 
Figure 2-2. Drive Motor Lock Screw 
CAUTION 
Do not allow spindle pulley to turn 
counter-clockwise while installing 
drive belt. Head or disk surface 
damage may occur. 
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15. 


16. 


Bley 


PPG-0416-IP 


Figure 2-2.1 Drive Belt Installation 


Position replacement drive belt over spindle and drive 
motor pulleys. Ensure that drive belt rests near the 
center of each pulley and apply string tension back on 
motor by using spring removal tool to decompress constant 
force spring until motor returns to its resting position 
(see figure 2-2.1). 


Unlock actuator by placing rotary positioner arm lock at 
underside of MMD module to OFF position as shown in 
figure 2-3. 


Unlock spindle by loosening screws on spindle lock and 
ground spring as shown in figure 2-4. Slide spindle lock 
and ground spring back as far as possible and still allow 
ground spring cup to rest in middle of spade shaft. 
Tighten screws. 
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ARM LOCK 
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a. 
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Figure 2-3. Rotary Positioner Arm Lock Location 
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\ 
| 
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Figure 2-4. Spindle Lock and Ground Spring Location 


| 18. If unit is rated for 120 V and no FDD is to be installed, 
| go to step 20. See figure 2-4.1 for 120 V, 60 Hz 
programming plug configuration. 


19. For 208 V or 230 V units, proceed as follows: 


a. Measure ac source voltage at outlet to which MMD is to 
be connected. 


| 
| 
| 
| b. If the source voltage is less than or equal to 220 V, 
then go to step 20. See figure 2-4.1 for 208 V, 60 Hz 
programming plug configuration. 


c. If the source voltage is greater than 220 V, then the 
|: MMD programming plug at location J07 on the MMD power 
supply must be restrapped for 230 V, 60 Hz. Using a 
| pin extractor (part number 51876100), restrap 
programming plug using figures 2-4.1 and 2-4.2 as 
references. ; 
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CAUTION 
Differences in the D motor prevent 
field conversions from 120 V to 
208/230 V units and vice versa. 
NOTE 
If MMD power supply programming plug 
is changed, then FDD power supply 


programming plug must be changed 
accordingly (see FDD installation). 


(VIEWED FROM PIN INSERTION SIDE) 


BG702-H and M BG702-G and L 
BG703-B BG703-A 


120 V, 60 Hz 208V, 60Hz | 230 V, 60 Hz 
(For source voltages up (For source voltages 
to ahd including 220V) greater then 220 V) 


PPG-0413-2A 


Figure 2-4.1 MMD Power Supply Programming Plug (J07) 


20. Check that front panel Power On/Off switch is in Off 
position and plug ac power cord into ac power receptacle 
in Series/l cabinet. 


21. Set sector select switches and install attachment card 
and I/O cables per the following paragraphs. 
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TO ORIVE FRAME GROUND 


TO MINI MODULE GROUND 
(20 VAC 
2) 
24V_GND 
LOGIC CHASSIS (VIEWED FROM WIREWRAP SIDE) 
FANS 


A3PA5 


SPEED 
TRANSDUCER 


BIP4 
[red wois2zre | 
a = 2 (MOTOR) BIPI eno Walt 


sox 2275 _) 


(RIBBON CABLE) TO ATTACH CD. 
BIP7 TO ATTACH COD. 


Z\ IF UNIT IS A STAND-ALONE MMD THIS CABLE IS CONNECTED AT A3 AS INDICATED BY DOTTED LINE, IF UNIT IS MMD/FOD COMBO 
THIS CABLE IS CONNECTED AT JO6 ON FDD POWER SUPPLY 


PPG-0414-2A 


Figure 2-4,.2 MMD/FDD Diagram with Jumper Location Codes 
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SETTING SECTOR SELECT SWITCHES 


Sector select switches are provided on the -FGX logic card 
(A2B02/C02) to establish the number of sectors per disk revolu- 
tion. The required number of sectors for Series/l system opera- 
tion is 60. Although the sector select switches are set at the 
factory, they should be checked for correct setting. They should . 
be set as follows (refer to figure 2-5): . 


CAUTION 


Do not use a "lead" pencil to set 
rocker switches. Graphite dust from 
the pencil can cause an equipment 
malfunction. 


Set switch 0, 1, 2, 3, 4, 6, and 7 to closed position. Set 
remaining switches to open position. : 


This logic card also contains unit select switches, a LOC REM 
(local or remote) switch, and a WRT PROT (write protect) switch. 
The unit select switches and LOC REM switch are not used and 
their settings have no effect on the logic. Set the WRT PROT 
switch to Off (right) position to enable writing on disk. 


UNIT SELECT 
SWITCHES 
(NOT USED) 
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LOGIC CARD 
A2B02/co02 


THIS SIDE OF SWITCH PRESSED 
DOWN IS OPEN POSITION 


012345 6789101! 


SECTOR SELECT SWITCHES 


ionaientaes 
SWITCH WRITE/PROTECT 
(NOT USED) SWITCH 03513-1 


Figure 2-5. Sector Select Switches 
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FDD INSTALLATION 


This procedure describes installation of the FDD in the MMD 
cabinet. 


NOTE 

Perform the following instructions 

only if the two units are not 

combined on shipment. 

Refer to figure 2-5.1 for side view of the FDD. 
1. Unpack FDD unit and visually inspect for shipping damage. 
2. Slide FDD mounting frame into MMD. 
CAUTION 


Make sure that cables are free of MMD 
power supply. 


FOO 
POWER 
J6 AND J7 SUPPLY 
CABLE 
CONNECTORS 
(FAR SIDE) 


rn a. 


FDO 
ASSEMBLY 


AC POWER 

MOUNTING CABLE FOUR: 
FRAME BIP! CONNECTOR MOUNTING 

03446-7 NUTS 


Figure 2-5.1 Side View of FDD Unit. 
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3. Install the two supplied retaining screws on lower front 
of FDD mounting frame. 


4. Connect attachment power cable on J7 of power supply 
board. 


5. Remove red and black twisted LED cable (B2P6) from MMD 
chassis backplane A3-6 and 7B and connect to J6 on FDD 
power supply board. Pin 1 (white dot) of cable connector 
must mate with lower pin of J6. 


6. The FDD must be strapped for the same voltage as the 
MMD. Refer back to figure 2-4.1 for MMD programming plug 
and figure 2-4.2 for MMD/FDD cabling diagrams with jumper 
location codes. Refer to figure 2-5.2 for FDD 
programming plug. 


7. If strapping is necessary, use pin extractor (part number 
51876100) and reprogram JO2 on the FDD power supply to be 
the same voltage rating as the MMD. 


8. Attach existing ac power cable B2P5 to JO5 on front of 
FDD power supply. 


9. Plug in MMD. Go to step 20 of MMD installation. 


BRBI2-B [H——____——— srsi2-a________] ; 


CBI-B CBI-A 
115V, 60Hz 208V, 60Hz 230V, 60Hz 
PPG-0412-2A 


Figure 2-5.2 FDD Power Supply Programming Plug (J02) 
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ATTACHMENT CARD AND I/o CABLE INSTALLATION 


The following procedure describes installation of the MMD attach- 
ment card and associated Bus In and Bus Out I/O cables. It also 
covers installation of the FDD attachment card, I/O cable, 
attachment power cable, and FDD switch settings for units 
containing a flexible disk drive. 


1. Unpackage attachment card and I/O cables and visually 
inspect for any shipping damage. 


2. Route and install I/O cables in MMD cabinet as follows: 
(see figure 2-6 for an 80230/240 and figure 2-6.1 for an 
80231/241 series drive). 


NOTE 


The MMD I/O cables have cable tags 
that should be marked to identify one 
as the Bus In and the other as the 
Bus Out cable. A white dot indicates 
pin 1 on the I/O cable connector. 


MMD I/O Cables 
a. Connect Bus Out cable to A2A03 logic card. 


b. Connect Bus In cable to A2A04 logic card. 


c. Place I/O cables in retaining clamps provided on logic 
chassis and frame of MMD. 


d. Route cables through cable slot at upper rear of MMD 
and fasten cable clamp. Check that installed cables 
do not restrict air flow of drive motor cage. 


e. 80231/241 cables must be grounded by attaching pigtail 
ground lugs on cables to the ground strip of the 
applicable unit, processor, or I/O expansion. 


—— 


oo es ee es eG 


CABLE CLAMP 
‘ € CA 2 
RETAINING 3 


_CABLE CLAMP 


vacase__ \\ 


eee 


FDD POWER 
PC BOAR 


FOD 
PC BOARD 


~ 


ATTACHMENT POWER 
CABLE 


. BUS IN LA 

CABLE (A2A04) So 

BUS OUT ING 
CABLE ReneS 

— SS 

< YM 


6 
NON 
<a) 
en S 
‘ : 
we a 
Ws. 
IZ lw 
22 ae 
EN a 
So eC 
SF S 
“ \ 
3 Oo NN N 
SS ~ 
* we 
N\ ~*~ 
. 3 
\ 2 : 
7. , , . 
\ OXON 
\ 
\ 1 
gh, f 
} 
\ \ Bt) 
\ hed 3 
2 
i} 


RETAINING os 
CABLE CLAMP LS 


SUPPLY 
D 


03565-4 


Figure 2-6. I/O Cable Routing for 80230/240 MMD Series 
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I/O Cable Routing for 80231/241 MMD Series 


Figure 2-6.1. 
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FDD I/O Cables, Attachment Power Cable, and.Switch 

Settings 

a. Remove the existing ty-wrap. Route and fasten 
supplied ty-wrap cable under MMD flat cables and 


connect to FDD attachment card. Make sure that red 
line of cable is up. See figure 2-6.1. 


RED LINE 
(THIS SIDE UP) 


CONNECTOR FOR” 


ATTACHMENT 
CARD 
PPG-O415-1A 
Figure 2-6.2. MTy-wrap Cable From FDD to MMD Attachment Card | 


b. Connect attachment power cable to 3-pin connector at 
rear Of FDD power supply PC board (polarity need not 
be observed). 


c. Route cables through cable slot at upper rear of MMD 
and fasten cable clamp. 


CAUTION 


Existing cables are marked with arrow 

pointing up when correctly installed. 

Newer cables are keyed to be installed 
one way only. 
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d. Verify that switches on FDD PC board are set as 
follows: 


e Sl-1 (Unit Select) and S1-5 (Ready) to ON position 
(ON side of switch Pressed down). 


@e S1-2, 3, 4, 6, 7, and 8 to OFF position (OFF side 
of switch pressed down) 


3. Determine from customer the required location of attach- 


ment card in Series/l (either in Processor unit or Input/ 
Output Expansion unit), required device address, and 
whether MMD (or FDD if present) is to be assigned as a 
Primary or Alternate IPL device. 


NOTE 


Priority is established in order of 
placement from right to left within 
each chassis. The Processor unit has 
higher priority than the I/O Expan- 
sion unit. 


set switches on attachment card(s) as required 

(figures 2-7, 2-7.1, and 2-7.2). For example, to select 
device address 1316, set switches S1-6, S1-9, and S1-10 
so that open/off side of switch is pressed down (logical 
1), and set switches S1-3, S1-4, S1-5, S1-7, and S1-8 so 
that closed/on sides are pressed down (logical 0). To 
select attached device as Primary IPL source, set Sl-l1 to 
the closed/on position (logical 0) and set S1-2 to the > 
open/off position (logical 1). If neither Primary nor 
Alternate IPL is to be selected, set both Sl-1 and S1-2 
to the open/off (logical 1) position. 


Verify that SD (System Disk) jumper on MMD attachment 
card is jumpered as shown in figure 2-7. 


CAUTION 


Do not use a lead pencil to set 
Switches. Graphite dust from the 
pencil can cause an equipment 
malfunction. 
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DEVICE ADDRESS BITS 
(PRESS OPEN SIDE OF SWITCH 
DOWN TO SELECT A BINARY 1) 


(PRESS CLOSED SIDE OF 
SWITCH DOWN TO SELECT 
FUNCTION) 


THIS SIDE DOWN= SWITCH OPEN(LOGICAL 1) 


03327-10 


Figure 2-7. Attachment Card Rocker Selection Switches 
(Labeled Open and Closed) 


DEVICE ADDRESS BITS 
(PRESS OFF SIDE OF SWITCH 
DOWN TO SELECT A BINARY 1) 


(PRESS ON SIDE OF 
SWITCH DOWN TO SELECT 
FUNCTION) 


THIS SIDE DOWN=SWITCH OFF (LOGICAL 1) 


03327-11 


Figure 2-7.1. Attachment Card Rocker Selection Switches 
(Labeled On and Off) 
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Figure 2-7.2. Attachment Card Slider Selection Switches 
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| 

| . 6. If Series/l is currently being used for system opera- 

- tions, check with customer before turning off power. 
Then, power off Processor unit or I/O Expansion unit, as 
| applicable, by pressing the associated Power On/Off 

| Switch. 


7. Remove snap-on cover from front of Processor unit or I/O 
Expansion unit as applicable and loosen I/O cable 
retaining bracket at top of unit. 


8. Open rear access door of Series/l cabinet and route I/O 
cables through retaining bracket to front of chassis. 
Allow enough cable to reach attachment card and retighten 
retaining bracket screws. 


CAUTION 


Avoid hitting or bumping the device 
address switch when installing the 

| attachment card. This could cause 
| Switch settings to change. 


9. Install attachment card in logic chassis not more than 
two card locations away from any existing card. 


NOTE 


If installing attachment card between 

| . existing cards in either the 

| processor or I/O expansion chassis 

Te that are separated by more than one 

| open card slot, remove the Poll 

. Propagate jumper (backpanel pins Mll 

| and M12) from the location where the 

| attachment card is to be installed. 
In some units, Poll Propagate jumpers 
may be installed even though an 
expansion chassis is not present. 
Refer to Poll Propagate Wiring in the 
applicable processor theory manual 
for additional information. 


10. Attach I/O cables to front of attachment card. MMD Bus 
In cable connects to top connector, Bus Out cable to 
bottom connector. Observe correct pin 1 alignment (see 
figure 2-8). 


ll. Refer to figure 2-8 and perform overcurrent protection 
adjustment per the following as applicable: 


NOTE 
No overcurrent adjustment is required 


when installing attachment card in an 
IBM 4952A. 
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Figure 2-8. Overcurrent Potentiometer and Attachment Card 
Cable Locations 
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a. Apply power to Series/l Processor unit or Input/Output 


b. 


Expansion unit (whichever unit attachment card was 
added). 
NOTE 


If power does not come up; turn over- 
current adjustment potentiometer 
clockwise one full turn, press unit 
Power On/Off switch to Off position, 
then to On position. Keep repeating 
the clockwise adjustment and power 
sequencing until power comes up. 

When power is up, proceed to step b. 


Turn overcurrent potentiometer slowly counterclockwise 
until power goes off. Then turn overcurrent potenti- 
ometer clockwise as follows: 


@ 4953-A/C (125-watt supply) - Eight full turns 

; .clockwise. 

@ 4953-B/D, 4955-A/B/C/D, and 4959 (300-watt supply) 
- Four full turns clockwise. 


@ 4952-B, 4955-E (400-watt supply) - Seven full turns 
clockwise. 


Press Power On/Off switch to Off position, then to On 
position. This completes the overcurrent protection 
adjustment. If Check indicator on Series/1l 
operator/programmer panel lights following power 
application, it indicates that an error condition 
exists on the attachment card or a problem has 
developed in the Series/l. Replace attachment card 
and retry. If error persists, remove attachment card 
and retry to determine if problem is in the Series/1. 


12. Verify correct setting of Minimum Load switch (4952-A 
units only) as follows: 


Remove rear cover of power supply and lower hinged 
transformer box to view switch (see figure 2-9). 


If four PC cards or less are installed in logic 
chassis, switch must be set to On (up) position. 


If five or more PC cards are installed, switch must be 
set to Off (down) position. 
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MINIMUM LOAD SWITCH 
(SHOWN IN ON POSITION) 


03443 


Figure 2-9. Minimum Load Switch Location (4952-A) 

13. Check and adjust +5-V potentiometer on 4952, 4953, 4955 
and 4959 units as follows (no adjustment is required on a 
4952-A): 

CAUTION 
If probe tip touches a signal and voltage 
pin at the same time with power applied, 
a logic card will be damaged. 


a. Turn Series/l power off and remove backpanel cover. 


b. Connect voltmeter to backpanel pins as follows (see 
figure 2-10 for backpanel pin configuration) : 


e +5 V at A2D03 
e Ground at A2D08 

c. Apply power to Series/1 and adjust +5 V potentiometer 
(figure 2-8) for +5 +0.5 V. Adjust as close to 


nominal as possible. 


d. Turn Series/l power off, disconnect voltmeter, and 
replace backpanel cover. | 


e. Reapply Series/l power. 
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Figure 2-10. Backpanel Pin Configuration 


14. Verify that red LED on attachment card is not lit (indi- 
cator stays on if power-on diagnostic error occurs). 
Replace attachment card if indicator remains lit. 


15. Replace front snap-on panel on Series/l cabinet and close 
rear access door. 


16. Attach FA740-C equipment identification plate and FCO 
log. The practice of attaching the identification plate 
and FCO log to the MMD (figure 2-11) has been 
discontinued. The current method is to attach them to 
the frame and tape assembly of the attachment card 
(figure 2-11.1). 


BG702/703 1D PLATE 
(Reference only) 
BG702/703 FCO LOG 
(Reference only) 
FCC LABEL 
(Reference only) 
FA740-C ID PLATE 


FA740-C FCO LOG 


Figure 2-11. Equipment ID Plate and FCO Log Placement 
(Early Method) 
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17. Configure CDC BASIC diskette and verify correct operation 
of unit by performing items listed under Checkout heading. 


CHECKOUT 


This subsection provides information necessary to generate a 
system configurator table, or to add the MMD and FDD (when 
present) to the existing system configurator table of the CDC 
BASIC diagnostic diskette, and to perform the associated 
diagnostic checkout procedures. 


CDC BASIC DISKETTE CONFIGURATION 


The MMD, and FDD if present, must be added to the system configu- 
rator table on the applicable CDC BASIC diagnostic diskette. The 
configurator table on each diskette must as a minimum contain the 
-configuration information for all devices to be tested by that 
diskette. The following procedure describes the steps to be used 
for updating the configurator table by either adding the devices 
individually, or by performing the configure system option (0C). 


NOTE 


The configurators on IBM diskettes do 
not recognize CDC devices. There- 
fore, do not attempt to use an IBM 
configurator to construct the con- 
figurator table on a CDC BASIC disk- 
ette. All CDC devices will be 
configured wrong in the table. 


1. Apply power to flexible disk drive unit and install CDC 
BASIC diagnostic diskette CDC P/N 663107Xx. 


NOTE 


The CDC BASIC diagnostic diskette has a 
preassigned alternate console selected for 
either a CDC 80610 display or an IBM 4979 
display (AATT = 0442). 


2. Place IPL Source switch on Series/l operator/programmer 
panel to Alternate or Primary position as applicable to 
enable loading from diskette. 


VYOo0o00000000O0OCO0O¢ 


When replacing the attachment card with a spare attachment, it is 
suggested that the original card guide should be used on the 
spare if no damage is apparent. To do this, slide the card 
guides off each of the cards and slide the card guide with the ID 
plate onto the spare attachment that is to be used in the 

system. Observe the following note before removing the card 
frame from the attachment card. 


| NOTE 


| For the card frame removal procedure, 

carefully spread the rear edges of 

. the card guide only enough to allow 

| the PC board to clear and slide out 

| of the guide. Pressure may be 

| released as soon as the board begins 

| to move. Slide the board out slowly 

| to ensure that there is no damage to 

any wires on the solder side of the 
PC card. 


If the card guide is not usable on the attachment card that is to 


be replaced, remove the ID plate from the card holder and affix 
it onto the taped area of the spare attachment card frame. 
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Figure 2-11.1. Equipment Identification Plate and FCO 
Log Placement (Latest Method) 
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3. Place Mode switch on Series/l operator/programmer panel 
to Diagnostic position. 


4, Press Load switch on Series/l operator/programmer panel. 
This causes execution of IPL diagnostic residing on 
diagnostic diskette (execution time is approximately ten 
seconds). Go to step 4a, 4b, 4c, or 4d as applicable. 


a. If an alternate console is assigned per the 
pre-configured diskette (see note of step 1), all 
messages should appear on assigned alternate console 
and on operator/programmer panel if present. 


e If a configurator error message appears on screen of 
crt (3822 on operator/programmer panel), this 
signifies that configurator table does not match 
system configuration. Go to step 5 to update table. 


e If a secure customer interface message appears on 
screen of crt (382A on operator/programmer panel), 
go to step ll. 


e If any other message appears on crt screen (38XX on 
operator/programmer panel), this error must be 
corrected before continuing. Refer to para 3.21 for 
list of error halt codes. 


b. If a display device is present, but no message appears i 
on crt screen, and an operator/programmer panel is not 
available, do the following to assign an alternate 
console: 


@e Install an existing diskette (IBM or CDC) that has 
an alternate console assigned correctly. 


@e Press Load switch to IPL diskette. 

e When IPL is complete, message appears on crt screen. 
Remove diskette and install new diskette to be 
configured. 

e Enter B38F9 (menu will appear on screen). 

e Enter FO02 to select change program option. | 

e Enter F38F1 (data set name). 

@e Enter F3008 (start address). 

@ Enter FO0O01 (word count). | 

e Enter device address and device type of desired 


alternate console using format of FAATT where: 
AA = device address. 
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TT = device type of alternate console as follows: 
40 for a TTY device. 
42 for either a CDC 80610 or an IBM 4979 


display. 


45 for an IBM 4978 display. — 


81, E6, E8, E9, EA for IBM Communication 


attachments. 


NOTE 


Switch settings for IBM 3101 to run diagnostics. from the 


alternate console. 
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A SUPPORTED ALTERNATE AA* 
CONSOLE IS: TT ** 
T1310 MULTIFUNCTION _ @ E6 
3101 DISPLAY @ 81 
3101 DISPLAY ACCA SL $ E8 
3101 DISPLAY ACCA ML $ E9 
3101 DISPLAY FPMIC @ EA 
TTY ATTACHMENT  — ¢ £40 


~ *ARK = CONSOLE DEVICE ADDRESS 
**kTT = CONSOLE DEVICE TYPE 


3101 SWITCH SETTING CHECKLIST WHEN 

SUPPORTED BY FPMLC CURRENT INTERFACE, 
RFQ DQ2350 and 1310 MULTIFUNCTION. 
12345678 12345678 12345678 12345678 
Xx X X X X xX 

X X X Xx XX 


3101 SWITCH SETTING CHECKLIST WHEN 
SUPPORTED BY FPMLC WITH RS232C. 
12345678 12345678 12345678 12345678 
XXX X X X X X 

X Xx X XX 


3101 SWITCH SETTING CHECKLIST WHEN 

SUPPORTED BY TTY WITH EIA INTERFACE. 

12345678 12345678 12345678 12345678 
X XX X XX 

XX XK X Xx XX 
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3101 SWITCH SETTING CHECKLIST WHEN 

SUPPORTED BY TTY CURRENT INTERFACE. 

12345678 12345678 12345678 12345678 
X XX X xX 

XXX xX X X XX 


3101 SWITCH SETTING CHECKLIST WHEN 

SUPPORTED BY ACCA SL - ML EIA RS232C 
12345678 12345678 12345678 12345678 
XXXX xx XXX 

X x: 2x X 


SWITCH POSITION. DO NOT CHANGE THE 
POSITIONS THAT ARE BLANK. LEAVE THEM 
IN THE POSITION FOUND. WHEN DONE, 
RETURN MOVED SWITCHES TO ORIGINAL 
POSITION. 3101 BAUD RATE IS 9600 IN 
THE ABOVE. 


A patch complete message indicates that the new 


alternate console assignment has been written on 
diskette. 


Press Load switch. After IPL is complete, all 


messages should now appear on assigned alternate 
console. Go to step 5 to update configurator table. 
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c. If a display or TTY is present, and a 3801 halt code 
appears in the register indicators of operator/ 
programmer panel, but no message appears on crt 
screen, do the following to assign an alternate 
console: 


e Enter (B),6,(1),(I) to continue. 


e Next halt code will be a 382A (secure customer 
interface), a 3822 (configuration errors on system), 
or a 382E (option table available for entry). 


- If a 382A halt code, secure customer interface 
and enter: . 
(B),6,(1),(1I) to advance to 3822 or 382E. 


- If a 3822 halt code, enter: 
(B),1F,(I),(B) ,0300,(1I),(I) to advance to 382E. 


- If a 382E halt code, enter: 
(B) ,1F,(1I),(B) ,0400,(1I),(I) to select alternate 
console option, 


e Next halt code will be a 3821 (enter alternate 
console device address and device type), enter: 
(B) ,1F,(1I),(B) ,AATT,(I),(I) where: AA = device 
address, and TT = device type. If a 3829 (no 
device) halt occurs, an entry error has been made. 
Enter: (B),6,(I),(I) to continue and reselect 
alternate console option. 


e Next halt code will be a 382E (option table is 
available for entry), enter: 
(B),1F,(1),(B),0D00,(I),(I) to write new alternate 
console assignment on diskette. 


@e Next halt code will be a 382C (copy configurator 
table to another diskette?), enter: 
(B),1F,(1I),(B),0500,(1),(I) to terminate. 


ree ae 
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e A 3800 or 3805 halt code indicates completion of 
program terminate function. 


@ Press Load switch to re-IPL. All messages should 
now appear on crt screen of assigned alternate 
console. Go to step 5 to update configurator table. 


If no alternate display or TTY console is present, and 
a 3801 halt code appears in indicators of operator/ 
programmer panel, perform the following steps to 
change configurator table manually or through use of 
configure system option (0C) via the operator/ 
programmer panel: 


@e Enter (B),6,(1I),(I) to continue. 


@ Next halt code will be a 382A (Secure customer 
interface), a 3822 (configuration errors on system) 
or a 382E (option table available for entry). 


- If a 382A halt code, secure customer interface and 
enter: 
(B),6,(1I),(1I) to advance to 3822 or 382E. 


- If a 3822 halt code, enter: 
(B),1F,(1I),(B),0300,(1I),(I) to advance to 382E. 


- If a 382E halt code, enter: 
' (B),1F,(I),(B),0400,(1I),(I) to select assign 
alternate console option. 


@ Next halt code will be a 3821 (enter alternate 
console device address and device type), enter: 
(B),1F,(1I),(B),0000,(I),(I) to assign operator/ 
programmer panel as alternate console. 


@ Next halt code will be a 3832 (operator/programmer 
panel is the assigned alternate console). 


@ Enter (B),6,(1I),(I) to continue. 


e Next halt code will be a 382E (option table is 
available for entry), enter: 
(B),1F,(1I),(B),0D00,(I),(I) to write new alternate 
console assignment on diskette. 


@e Next halt code will be a 382C (copy configurator 
table to another diskette?), enter: 
(B),1F,(1I),(B),0500,(I),(I) to terminate. 
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@ A 3800 (ready) halt code indicates system is ready 
for any valid input. Go to para 3.19.1 to update 
configurator table manually, or to para 3.19.2 to 
perform configure system option (0C). 


5. Enter FO3 and press ENTER key on keyboard of assigned 
alternate console to display option table. 


6. Enter FOB to bypass option table display. 


7. Skip steps 8 through 15 if configurator table is to be 
updated manually and go directly to step 16. 


8. Enter FOC to select configure system option and follow 
series of prompts on alternate console display. The new 
configurator table will automatically be written onto the 
diskette. | 


9. An option to write the configurator table on another 
diskette or to terminate then appears on the crt screen. 
Terminate by entering FO05. A PT RDY ENTER then displays 
on the crt screen. : 


10. Enter B38F0O to display option table. 


11. Enter FOB to bypass option table display. 


NOTE 


Some CDC and IBM devices have the 
same device read ID codes assigned. 
The configure system option assigns 
CDC device types to all IBM devices 
that have the same read ID code as 
the CDC devices. These IBM devices 
must be manually changed in the 
configurator table. Also, if a CDC 
80270 or 80271 storage module drive 
having a read ID of 3007 is present 
in the configurator table, the device 
type must be changed from 72 to 70. 
To determine which device types in 
the table require changing, enter FO09 
(Print System Equipment) to display 
all system devices contained. 

Compare this listing with customer 
equipment list to determine which 
device types to change. 
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12. Enter FO1 to display configurator table. 

13. Enter F03 to select modify option. 

14, Enter correct device type for each table entry to be 
modified by following the prompts on alternate console. 
Refer to table 2-1 for device type assignments. 

15. Go to step 19. 

16. Enter FOl to display configurator table. 

17. Enter FOA (add option), F02 (delete option), F03 (change 


option), or any other desired option from option table as 
applicable to make changes/additions to configurator table. 


TABLE 2-1. IBM/CDC DEVICE TYPE ASSIGNMENTS 


READ ID. IBM PRODUCT/DEVICE TYPE CDC PRODUCT/DEVICE TYPE 


18. Enter MMD/FDD device parameters per the following format 
as applicable and press ENTER key. 


MMD Parameters 


F XX72 0000 XXXX 0000 0000 0000 0000 xXxXxXx 


Read ID OOAA for 80230/80240-10 
XXXX = OOCA for 80230/80240-15 
3007 for 80230/80240-30, 
80231 /80241-30, 30A 
3017 for 80230/80240-30A, 30G, 
31G 
Device Type 3107 for 80231/80241-60, 60A 


Device Address (use address that was established 
during MMD attachment card installation) 
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FDD Parameters 

F XX46 0000 0106 0000 0000 0000 0000 0106 
| Read ID 
Device Type 


Device Address (use address that was established 
during FDD attachment card installation) 


Response to either input above is: 


FUNCTION 
ENTER 


NOTE 


Configuration information for all other 
CDC devices contained in the system may 
be entered at this time. Refer to the 
applicable site maintenance information 
manual for individual device entry para- 
meters. 


19. Enter FOl and press ENTER key to display configuration 
table. Verify that these parameters were correctly 
entered. 


20. Enter FOD and press ENTER key to write the new configura- 
tion information on diskette. If additional diskettes 
are to be written, install diskette and repeat this step 
for each diskette. 


21. Enter FO5 to terminate program. A PT ENTER message. 
indicates that terminate function has completed. 


DIAGNOSTIC CHECKOUT 


The following diagnostic checkout procedure is applicable to the 
MMD and its attachment card only. Diagnostic checkout informa- 
tion for the FDD, if present in the MMD enclosure, is contained 
in the FDD site information manual (see preface for publication 
number). 


1. Apply 


2. Apply 
BASIC 


NOTE 


This procedure assumes that a flexible 
disk drive and Series/l operator/ 
programmer panel, are attached to the 
system. It also assumes that the 
system configuration information 
including the MMD has been written on 
to the CDC BASIC diagnostic diskette. 


power to MMD (para 3.1). 


NOTE 


The attachment card determines the 
number of cylinders/heads in the MMD 
only during a power on IPL (reads MMD 
status register). This information is 
required by the CDC BASIC diagnostic 
programs to establish correct 
parameters during test execution; 
therefore, 


@ Power must first be applied to the © 
MMD before powering on the Series/1, 
or 


@e Series/l power must be cycled off 
and then on again to reinitiate the 
IPL sequence. 


> ey 


power to flexible disk drive unit and install CDC 


diagnostic diskette (P/N 663107XX). 


NOTE 


Power is applied to an enclosed FDD 
in the MMD cabinet during power 
application to the MMD,. 


3. Place IPL Source switch on Series/l operator/programmer 
panel to Alternate or Primary position as applicable to 
enable loading from diskette. 


4, Place Mode switch on Series/l operator/programmer panel 
to Diagnostic position. 


5. Press Load switch on Series/l operator/programmer panel. 
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NOTE 


This causes execution of the IPL diagnostic 
residing on the diagnostic diskette. Assuming 
no errors are detected, IPL completes in 
approximately ten seconds. This is indicated 
by a RDY ENTER message being displayed on the 
crt screen of the alternate console (if used) 
and by a 380016 halt code being displayed in 
the register indicators of the operator/ 
programmer panel. If the computer stops with 
any other code displayed, refer to para 3.21 
for corrective action. 


If a combination of both IBM and CDC devices 
having identical ID codes are configured on 
the same BASIC diagnostic diskette (either an 
IBM or CDC diskette), the following config- 
uration error will occur: 


@e On display screen: CONFIG ERROR - TABLE 
DEVICE TYPE VS TABLE READ ID 


@ On operator/programmer panel: Halt code 3842 
(configuration error) 


This error should be ignored. It is the 
result of both the IBM and CDC devices having 
the same Read ID code. 


6. After successful completion of the IPL diagnostic, enter 
test number B7200 to select and execute MMD auto diag- 
nostics per the following as applicable. 


NOTE 


If MMD disk is not correctly formatted, 
Read ID errors will occur during 
diagnostic test execution. Use disk 
initialization utility (DI) residing on 
the CDC Standalone Utilities diskette to 
format disk. 


a. Using alternate console display station, enter B7200 
and press ENTER key (or CR key on TTY). 


b. Using operator/programmers panel (refer to para 3.20 
for additional information on command entries). 


e Press Data Buffer switch. 


COTO O OOOO OOO 
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@e Enter B via register input switches. 
e Press Console Interrupt switch. 
e Press Data Buffer switch. 


@e Enter 7200 via register input switches to select 
MMD auto diagnostics. 


@e Press Console Interrupt switch twice (this executes 
all MMD auto diagnostics in succession). 
NOTE 


Execution time is approximately six minutes. 
During test execution, Run indicatcr lights, 


. and test number displays on alternate console 


crt and in register indicators of operator/ 
programmer panel. Successful completion is 
indicated by code 380516 being displayed in 
the indicators and PT ENTER on the alternate 
console crt. If diagnostics stop with any 
other code being displayed, refer to failing 
step number of applicable SAM (same as test 
number) indicated in error message (or 
indicators*) for corrective action. 


If diagnostics end abnormally with no message 
or a meaningless abort message, retry the 
auto tests. If the problem persists, 
reseat/replace attachment card, I/O cables, 
Bus In (A2A04) and Bus Out (A2A03) cards one 
at a time until problem is corrected. Verify 
Switch settings per attachment card ~*~ 
installation procedure in this section. 


Enter and execute the following manual MMD diagnostic 
tests per accompanying procedure. 


e 7230 Write/Read Data Test 
@e 7240 Correction Code Test 
@e 7250 Write Sector ID Test 


a. USing alternate console display station, enter B 
followed by desired test number and press ENTER key 


(message on crt indicates test number in progress, 


successful completion, or detected error). 


*Indicators show test number. If using operator/programmer panel 
only (no crt), press Stop switch, Level 3 switch, then RO regis- 
ter switch to display step number in indicators. 
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b. Using operator/programmers panel. 


Press 


Enter 


Press 


Press 


Enter 


Data Buffer switch. 

B via register input switches. 
Console Interrupt switch. 

Data Buffer switch. 


desired manual test number via register input 


Switches. 


Press 


Console Interrupt switch twice (test number 


should appear in register indicators). 


Press 


Enter 
write 


Press 


Data Buffer switch. 


1 via register input switches (allows test to 
on disk, FFFF appears in indicators). 


Console Interrupt switch twice (initiates 


test execution). 


Test number displays in indicators at completion of 
test or during a detected diagnostic error. To 
interpret, press Stop switch, Level 3 switch, then RO 
register switch to display step number. Refer to the 
step number of the applicable SAM (same as test ~ 
number) to determine if test completed OK or stopped 


on error. 


8. Replace access covers and slide MMD into Series/1l 
cabinet (para 3.2). 


9. Run CDC System Test and Freelance (diskette P/N: 
663092XX) to verify correct system operation. 


10. Leave MMD/FDD reference manual for use by customer. 


© 
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This section provides information necessary to perform on-site 
maintenance on the mini module drive. The maintenance informa- 
tion covers checks, adjustments, repair, and replacement of FRUS 
(Field Replaceable Units) as directed by the associated SAM 
(Structured Analysis Method) listings for the mini module drive. 
Similar information for the FDD is also contained in the FDD site 
information manual (see preface for publication number). The 
major paragraph groups in this section are: 


@ 3.0 General Maintenance Information -- Contains 
information that maintenance personnel should be 
familar with before doing maintenance on the MMD. 


@ 3.1 through 3.13 -- Contain specific remove/ 
replace/adjust/repair procedures for each FRU. 


e 3.14 through 3.18 -- Contain procedures for power 
system, servo system, read/write system, and 
miscellaneous drive operation checks. 


@® 3.19 and groups thereafter -- Provide a summary of 
pertinent MAP 10 Diagnostic Service Guide information. 


3.0 GENERAL MAINTENANCE INFORMATION 
3.0.1 Safety Precautions 


WARNING 


Observe the following safety precautions 
at all times. Failure to do so may cause 
equipment damage and/or personal injury. 


@ Use care while working with the ac power distribution 
system and dc power supply, since line voltages are 
present. 


@e Do not attempt to disassemble the mini module 
assembly, it is not field repairable. Replace the 
entire mini module assembly if it is found to be 
defective. ; 


62947905 D 321 


62947905 H | 3-2 


@ Do not operate the drive over an extended period of 
time with the access covers removed. 


@ Do not remove or install circuit cards while power is 
on. 


@e Always turn power off and disconnect ac power cord 
when removing/replacing FRUs. 


3.0.2 Maintenance Tools and Materials 


The maintenance procedures described in this section require the 
use of certain special tools, test equipment, and materials. 
These are listed in the following tabulation along with the 
appropriate CDC part number. Note that the list only includes 
special tools. It is assumed that the service person has common 
Maintenance tools available. The items listed in the table are 
called out in the specific procedures in which they are required. 


MAINTENANCE TOOLS AND MATERIALS 


CDC CDC 
Description Part Number Description Part Number 


Card Extender (Full Size) CDC 82318700 
Card Extender (1/2 Size) CDC 82318800 Torque Wrench, 1/4 in CDC 12263205 


Chip Extender (Chip Clip) CDC 12212196 Volt/ohmmeter Ballantine 345 


or equivalent 
Filter Coat CDC 12210958 digital 


voltmeter 


Nonmetalic Feeler Gage Wirewrap Removal Tool, 
0.003 in CDC 12205635 20 - 30 Gage CDC 12259183 


Oscilloscope, Dual Trace Tektronix 454A Wirewrap Bit, 30 Gage CDC 12218402 
or equivalent 


Wirewrap Gun, Electric Cdc 12259111 


Pin Straightener CDC 87369400 Constant Force Spring CDC 71493095 
Tool 

Scope Probe Tip 

(Hatchet type) CDC 12212885 Pin Extractor CDC 12212759 


Ne 
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3.0.3 Handling Electrostatic-Sensitive Devices 


The attachment card and a logic card within the MMD contain 
metal-oxide semiconductor integrated circuits. These circuits 
require special handling procedures to prevent damage from static 
electricity. The MMD logic card containing metal-oxide semicon- 
ductor circuits is at location A2C04. The following precau- 
tions should be observed when handling these cards: 


e Turn off power before removing and installing any 
logic card. 


@e Ensure that any item that comes in contact with logic 
card is electrically grounded. 


@ .Touch logic chassis to bleed off any accumulated 
Static charge before handling card and continue to 
touch chassis while removing or installing card. 


@® Handle card only by a noncircuit portion. Connector 
pins and circuit paths must not be touched 


@ Place logic card in a special conductive envelope 
whenever card is removed from logic chassis. 


3.0.4 Maintenance Aids 


There is no scheduled maintenance for the MMD and attachment 
card. In the event of failure, the primary maintenance aids are 
the diagnostic programs residing on the CDC BASIC diagnostic 
diskette (CDC P/N 663088XX) and the associated SAM listings con- 
tained in appendix A of this manual. These aids are structured 
to identify the failing FRU and to provide a paragraph number 
reference to the applicable maintenance procedure contained in 
section 3 of this manual. 


3.0.5 Physical Location Code Assignments 


The physical location codes assigned to the functional parts of 
the MMD are as shown in the accompanying illustration. An alpha- 
numeric listing of these items by physical location code is con- 
tained in the accompanying table to identify the part names. 
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Physical Location Codes 


PHYSICAL 
LOCATION 
CODE 
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A2 

A2A01 
A2A02 
A2A03 
A2A04 
A2B01/C01 
A2B02/C02 
A2B03 
A2B04 


A4A2/B2 
A4A3/B3 
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PHYSICAL LOCATION CODES TABULATION 


Power Supply (MMD) 
Logic Chassis 
Read/Write Card 

Bit Ring Card 

Bus Out Card 

Bus In Card 

Analog Servo Card 
Fault/Control Card 
Read PLO Card 

ECC Card 

See A2B01 

See A2B02 

Write PLO Card 
Microprocessor Control Card 
Power Amp Card 

Deck Assembly 

Drive Motor Assembly 
Mini Module Assembly 
Digital Read Card 
Writer and Select Card 
Read Analog Card 

Fan 

Fan 

Fan 

Fan 

Power Supply (FDD) 
Switch Assembly 
Flexible Disk Drive 
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3.1 POWER ON/OFF PROCEDURE 


This procedure assumes that the MMD power cord is plugged into a 
site ac outlet. 


1. Apply power by pressing front panel On/Off switch to On 


position. Red LED indicator next to switch lights when 
power is applied. 


_.2. Remove power by pressing On/Off switch to Off position. 
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3.2 ACCESSING DRIVE FOR MAINTENANCE 


The following procedures explain details for accessing the drive 
for maintenance purposes. 


3.2.1 Gaining Access to Drive 


1. Power off MMD (para 3.1). 


2. Insert a hex-head wrench into access hole and turn to 
release front cover latch. 


3. Swing front cover out and lift to remove. 


4. Remove four mounting screws. 


5. Slide MMD forward to full open position. Slide locks 
will engage. 


NOTE 
Spring release at each side of slide 
assembly must be pressed to disengage 
Slide locks in order to slide unit 
back into Series/l cabinet. 


6. Remove mounting hardware from MMD covers and lift off of 


unit. . 
COVER MOUNTING 
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COVER MOUNTING 
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3.2.2 Opening and Closing Logic Chassis © 
1. Release 1/4-turn fastener securing logic chassis to drive 


frame assembly. 


2. Lower logic chassis to horizontal position. 
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Logic Chassis Maintenance Position 
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3.3 FANS 


3.3.1 Removal~Replacement 


NOTE 


Four fans are used. Two fans (01 and 
02) are mounted directly on the front 
frame of the MMD. The remaining two 
fans (03 and 04) are mounted on 
brackets connected to the front 
frame. It is easier to first remove 
the bracket before removing one of 
these fans. 


1. Turn drive power off (para 3.1) and disconnect ac power 
cord. 

2. Access drive and remove covers (para 3.2). 

3. Remove two cable connectors from defective fan. 

4. Remove mounting hardware holding fan. 


5. Install replacement fan (observe correct airflow direc- 
tion) and reconnect cable connectors. 


3.3.2 Repair-Adjustment 


No repair or adjustment of fans is applicable. Replace if faulty 
and scrap faulty fan. 


i a) 1) Ce © Oe 


GO 


ZA 
Lie | 
¢ AIR FLOW 
Ws Ie DIRECTION 
[A 
FAN 04 
AIR FLOW 
DIRECTION 
FAN 03 
\ : 
AIR FLOW 
y DIRECTION 
FAN 
MOUNTING 


HARDWARE 

(TYPICAL) 

\ AIR FLOW 
DIRECTION 


Pan Mounting Details 


62947905A | 3-11 


62947905 A 


INTENTIONALLY BLANK 


[PEC OCOCORGEOSCLG REL eC RGR ORG EG Ee. 


3.4 MINI MODULE ASSEMBLY 


3.4.1 Removal-Replacement 


lig 
2. 


ils 


12. 


13. 


14. 


Turn drive power off (para 3.1) and unplug ac power cord. 
Access drive and remove covers (para 3.2). 

Remove FDD unit if installed (para 3.10). 

Remove drive belt (para 3.5). 

Place rotary positioner arm lock on underside of mini 
module to ON position. This locks actuator in retracted 
position. 

Loosen but do not remove, two screws mounting spindle 
lock and ground spring to underside of mini module 
chassis. Rotate spindle pulley in direction of arrow and 
slide spindle lock and ground spring forward until pin on 
spindle pulley is engaged by notched portion of spindle 
lock and ground spring. Tighten mounting screws. 
Disconnect speed transducer cable at connector A3P5. 


Disconnect ground strap from underside of mini module. 


Remove three nuts, lockwashers, insulator washers, and 
flat washers attaching mini module to drive frame. 


Remove PC card clamp at top front of mini module by 
pressing in on each side of clamp (see para 3.0.5 for 
illustration). 


Disconnect cable connectors A4P01 and A4P02 from logic 
cards. 


Disconnect cable connector A4P04 and ground lead from 
logic card base assembly. 


Remove three PC cards from logic card base assembly. 


NOTE 


Install the removed PC cards into 
the replacement mini module. 


Remove mini module by lifting straight up until module 
clears drive. 
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15. Remove bushing insulators from faulty mini module and 
install back in drive frame. 


16. Install replacement mini module (see following caution). 


CAUTION 


When reinstalling hardware removed in 
step 9, tighten nuts until snug, then 
back off 1/4 of a turn. 


17. After replacing mini module assembly with a new unit, the 
module must be initialized using disk standalone 
initialization utility (DI) residing on the CDC 
standalone utilities diskette. 


3.4.2 Repair-Adjustment 


No repair or adjustment of the mini module is applicable. 

Replace entire assembly (excluding PC cards) if faulty and return 
for repair uSing packaging materials that spared assembly was 
shipped in. 


v) 


oS 


GEORG OLOVO TOC EORSP ORO TOT GCERGCES. 


ROTARY 
POSITIONER 
ARM LOCK 
ACTUATOR ea 
GROUND STRAP 
(TO LOGIC CHASSIS 
GROUND) 
BUSHING a 
INSULATOR 
Ce) 
t 
© 
© 
03406-2 B 
62947905 H 


CONNECTOR 
A3P5 


Joe i 
c=. 


2° 
S 


MINI MODULE 


SPEED 
TRANSDUCER 
oe: MOUNTING 
ee — 
i. Zz LRP 


SPINDLE LOCK 
AND GROUND 
SPRING 


SPINDLE PULLEY 


GROUND STRAP 
(TO LOGIC CHASSIS GROUND) 


INSULATOR WASHER 


S S: FLAT WASHER 

| S. LOCK WASHE 

a 3 SHER 
& NUT 
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3.5 DRIVE BELT 


The following procedure contains two different sets of instruc- 
tions for replacing the drive belt. The first set of instruc- 
tions uses a spring removal tool to assist in removing and 
replacing the drive belt. The second set of instructions does 
not use this removal tool. 


3.5.1 Removal-Replacement (using Spring Removal Tool) 


1. Turn drive power off (para 3.1) and disconnect ac power 
cord. 


2. Access drive and remove covers (para 3.2). 


3. Remove nine mounting screws holding motor cover at rear 
of unit. Remove cover and set aside. 


NOTE 


Use special spring removal tool (CDC 
part number 71493095) to compress 
constant force spring. 


4. Use spring removal tool to compress constant force spring 
and remove spring tension from motor. 


5. Move drive motor forward anes drive belt falls off of 
mini module spindle pulley. 


CAUTION 


Do not allow spindle pulley to turn 
counterclockwise while installing 
drive belt. Head or disk surface 
damage may occur. 


6. Position replacement drive belt over spindle and drive 
motor pulleys. Ensure that drive belt rests near the 
center of each pulley and apply spring tension back on 
motor by using spring removal tool to decompress constant 
force spring until motor returns to its resting position. 


3.5.2 Removal-Replacement (Alternate Method, not using Spring 
Removal Tool) 


1. Turn drive power off (para 3.1) and disconnect ac power 
cord. 


2. Access drive and remove covers (para 322)% 
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DRIVE BELT 


Remove nine mounting screws holding motor cover at rear 
of unit. Remove cover and set aside. 


Push drive motor forward until drive belt falls off of 
Mini module spindle pulley. 


CAUTION 


Do not allow spindle pulley to turn 
counterclockwise while installing 
drive belt. Head or disk surface 
damage may occur. 


Loop a portion of replacement drive belt around motor 
pulley. Use one hand to hold belt against motor pulley 
and push drive motor forward while using other hand to 
position remainder of belt over spindle pulley. Ensure 
that drive belt rests near the center of each pulley and 
release pressure on drive motor for pulleys to engage 
belt. 


PULLEY 


NG 


DRIVE MOTOR 


MINI MODULE — 
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; DRIVE MOTOR 
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Drive Belt Installation Details 


62947905 F 


3.6 DRIVE MOTOR-BRACKET ASSEMBLY 


3.6.1 


Removal—-Replacement 


Turn drive power off (para 3.1) and disconnect ac power 
cord. 


Access drive and remove covers (para 3.2). 


Remove nine mounting screws holding motor cover at rear 
of unit. Remove cover and set it aside. 


Disconnect brake assembly cable connector A3J3. 


Disconnect drive motor power cable connector A1P9 from 
power supply. 


NOTE 


The following step requires a special 
tool (CDC part number 71493095) to 
remove the constant force spring. 


Use spring removal tool to compress constant-force spring 
and remove spring tension from motor. 


Remove constant-force spring by placing special tool 
hooks on each side of spring and around plastic center 
piece of spring and pull off. Push motor forward while 
holding spring out of the way. 


Remove nut, flat washer, and cotter key from pivot pin 
while supporting motor and remove motor-bracket assembly. 


CAUTION © 


Lower motor straight down so as not 
to break pin on motor mount. 


- During replacement, do not overtighten nut removed in 


step 8 or motor will not pivot properly. Install drive 
belt last (para 3.5). 


OD 0) DG: OO OG eS a Oe Oe 


3.6.2 Repair-Adjustment 


No repair or adjustment of motor-bracket assembly is applicable, 
except for replacement of brake assembly (para 3.13). If drive 
motor is faulty, replace entire assembly and return for repair 
using packaging materials that spared assembly was shipped in. 
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3.7 MMD POWER SUPPLY ASSEMBLY 


3.7.1 Removal-Replacement 


1. Turn drive power off (para 3.1) and disconnect ac power 
cord. 


2. Access drive and remove covers (para 3.2). 


3. Disconnect two ground leads from connector side of power 
supply by loosening screws. 


4. Disconnect ac power cord and cable connectors J02, J03, 
J07, JO9, J10 £rom power supply. 


NOTE 
Jumper plug 307 must be removed from 


faulty power supply and installed in 
replacement supply 


5. Remove three mounting screws from base of power supply. 


NOTE 
A ground lead is fastened to frame by 


one of these screws. Make sure that 
it is reconnected during replacement. 


6. Lift power supply out of unit. 


3.7.2 Plus and Minus 5-Volt Checks 


This procedure checks the output of the plus and minus 5-volt 
power supplies of the MMD power supply oe at the logic 
chassis backpanel. 

1. Turn drive power off (para 3.1). 


2. Access drive and remove covers (para 3.2). 


3. Connect digital multimeter between GND and +5 VDC 
Fastons on logic chassis backpanel. 


3.7.3 
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Turn drive power on and check that measured value is 
+5.10 +0.05 volts. If not, adjust per para 3.7.3. 


Turn drive power off and connect multimeter leads between 
GND and -5 vDC Fastons on backpanel. 


Turn drive power on and check that measured value is 
-5.10 +0.05 volts. If not, adjust per para 3.7.3. 


Turn drive power off and disconnect multimeter leads. 


Plus and Minus 5-Volt Adjustment 


This procedure describes the method for accessing and adjusting 
the plus and minus 5-volt potentiometers on the MMD power supply. 


Ls 
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Turn drive power off (para 3.1). 


a 


Access drive and remove covers (para 3.2). 
Remove FDD assembly if present (para 3.10). 


Remove three mounting screws from base of power supply. 


CAUTION _ 


Make certain that transistor cases on 
Side of power supply do not contact 
drive frame. They are at a dc poten- 
tial of approximately 30 volts when 
power is applied. Use insulating 
Material to provide necessary separa- 


tion where necessary. 


TIP Power Supply away from logic chassis so that plus and 
minus 5-volt potentiometers can be reached with a small 
screwdriver (adjustment holes are provided on top cover 
of power supply). It may be necessary to cut cable tie 
holding ac power cables to drive frame to obtain suffi- 
cient cable clearance. 


Use one of the power supply mounting screws and 
temporarily reconnect ground strap removed in step 4 to 
drive frame. . 


Connect a ground strap between power supply frame and 


drive frame to provide adequate grounding of power supply 
during adjustment. 
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8. Connect digital multimeter to backpanel Fastons and 
measure desired voltage 


9. Turn power on and adjust appropriate potentiometer until 
voltage is within specification (para 3.7.2). If voltage 
cannot be adjusted within specified tolerance, replace 


power supply. 

POWER SUPPLY 
MOUNTING 
ARDWARE 


JUMPER 
PLUG 


GROUND 
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Power Supply Assembly Details 


3.7.4 Repair 


No field repair of the power supply, except for fuse replacement 
(see accompanying illustration for fuse locations), is 
applicable. Return faulty supply using packaging materials that 
spared unit was shipped in. . 


so, 
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Internal Fuse Locations, MMD Power Supply 
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3.8 POWER ON/OFF SWITCH AND INDICATOR 


3.8.1 Removal-Replacement 

1. Turn drive power off (para 3.1) and disconnect ac power 
cord. 

2. Remove front cover of MMD unit (para 3.2). 

3. Remove two screws holding bezel to front of switch box. 

4. To replace LED indicator: 
a. Push LED forward to remove. 
b. Cut leads from LED pins. 


c. Place shrink wrap on leads and solder leads to pins of 
replacement LED. 


d. Press LED into mounting hole.. 
5. To replace Power On/Off switch: 


a. Remove two screws mounting switch and pull switch 
forward. 


b. Tag and disconnect wires from switch. 

c. Connect wires to replacement switch (see accompanying 
illustration). Wire colors shown are those of 
production units. 


d. Reinstall switch. 


3.8.2 Repair-Adjustment 


No repair of adjustment of switch box components is applicable. 
Replace faulty component. 
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Switch Box Assembly Details 
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3.9 LOGIC CHASSIS ASSEMBLY 


3.9.1 Removal-Replacement 


1. Turn drive power off (para 3.1) and disconnect ac power 
cord. 


2. Access drive, remove covers, and lower logic chassis 
(para 3.2). 


3. Disconnect I/O cables from logic cards (cut cable ties as 
necessary), remove cable clamp from cable going to card 
mounted on chassis frame, and unplug cable. 


CAUTION 


Observe MOS circuit handling pre- 
cautions (para 3.0.3) when removing 
logic card A2B03. 


4. Remove all logic cards. 


5. Disconnect all power and ground leads from logic chassis 
wirewrap backpanel. Be careful not to bend backpanel 
pins. 


6. Disconnect all logic cables from logic chassis wirewrap 
backpanel. 


NOTE 


All backpanel cables have a plastic 
identification tag indicating desti- 
nation. Example: 


A2 B03 


logic card location 
chassis 


The connectors on each cable have a 
pin strip showing pins to be mated. 
When properly attached, the pin strip 
on connector is visible (up). 


7. Remove screw attaching support cable to logic chassis. 


8. Support logic chassis and remove four screws mounting 
logic chassis to hinges. Lift logic chassis free of unit. 
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9. Reverse the removal procedure when installing new logic 


10. 
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Logic Chassis Assembly Mounting Details 


NOTE 


When replacing logic chassis, remove jumper 
wire from the wire wrapped backpanel of the 
replacement at C1A30 and C1B30 if unit is a 
BG703. 


chassis. 


Perform the backpanel wire modifications as described in 
the instruction sheet enclosed with the replacement logic 


chassis. 


If the chassis is being installed in a BG703 disk drive, 
remove the backpanel wire between location Cl, pin A30 
and C1-B30 if it has not already been removed. If the 


unit is a BG702, ensure that the wire is installed. 
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3.10 FDD UNIT 


3.10.1 


Te 
8. 


Removal-Replacement 


Turn drive power off (para 3.1) and disconnect ac power 
cord. 


Access drive and remove covers (para 3.2). 
Disconnect ac power cable from front of FDD power supply. 


Disconnect LED power indicator cable from J6 of FDD power 
supply PC board. Pin 1 of cable connector (indicated by 
white dot) must mate with lower pin of J6 during 
reassembly. — 


Disconnect attachment card 3-pin power cable from power 
supply PC card. Polarity need not be observed during 
reassembly. 


Disconnect flat ribbon cable from rear of FDD PC board. 
Remove two retaining screws from lower front of FDD unit. 


Check that cables do not snag against MMD power supply 
and slide FDD mounting frame forward to remove from MMD. 


NOTE 


When replacing FDD unit, verify cor- 
rect setting of switches on FDD PC 
board (refer to section 2 of this 
Manual). 
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FDD Unit Mounting Details 
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3.11 GROUND SPRINGS 
3.11.1 Removal-Replacement 


1. Turn drive power off (para 3.1) and disconnect ac power 
cord. 


| 
| 
| 
: 
| 
| 
| 
| 

2. Access drive and remove covers. 

3. To replace spindle lock and ground spring: 


a. Remove two screws holding spindle lock and ground 
spring to mini module frame. 


b. Slide replacement part back as far as possible and 
Still allow ground spring cup to rest in middle of 
shaft. Verify that good contact is being made with 
spindle shaft. 

4. To replace static ground spring: 


a. Remove screw mounting static ground spring and ground 
lead. 


be Install replacement ground spring and verify that good 
contact is being made with antistatic button screw. 


! 
| 3.11.2 Repair-Adjustment 


No repair of ground springs is applicable, replace if worn. 
Adjust for good contact with mating assembly. | 
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3.12 SPEED TRANSDUCER 
3.12.1 Removal-Replacement 


1. Turn drive power off (para 3.1) and disconnect ac power 
cord. 
2. Access drive and remove covers (para 3.2). 


3. Cut tie-wraps and disconnect transducer cable connector 
A3J5. 


4. Remove two mounting screws from transducer bracket. 

5. Loosen transducer clamping screw and remove transducer. 

6. Install replacement transducer into clamp and adjust 
distance between transducer and spindle pulley as shown 
in accompanying illustration. Use two 0.003 in 
nonmetallic feeler gages, CDC P/N 12205635, for 
adjustment. 


7. Reconnect transducer cable connector A3J5. : 
3.12.2 Repair-Adjustment 


No repair of speed transducer is applicable, replace if faulty. 
Adjust for distance as shown in accompanying illustration. 
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3.13 DRIVE MOTOR BRAKE ASSEMBLY 


3.13.1 Removal-Replacement 


1. Turn drive power off (para 3.1) and disconnect ac power 
cord. 


2. Remove drive motor cover from rear of unit (nine Screws). 
3. Disconnect brake assembly cable connector A3J3. 


4, Remove three brake housing mounting screws and lift 
assembly from shaft of drive motor. 


5. Remove three screws mounting brake to brake housing and 
replace defective brake. 
3.13.2 Repair-Adjustment 


No repair or adjustment of brake assembly is applicable, replace 
if faulty. 
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Brake Assembly Mounting Details 
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3.14 POWER SYSTEM CHECKS 


This procedure checks the ac and dec voltages of the MMD. This 
includes all voltages except +5 volts and -5 volts. Checks and 
adjustments for these voltages are described in para 3.7. 


1. If drive fails to provide distribution of ac power: 


e Check that circuit breaker (CBl) on power supply has 
not tripped. Reset if necessary. 


@ Check fuse (Fl) on side of power supply. If blown, 
replace with a fuse of the same type and amperage 
rating. 

e Thermo switch on power supply regulator card may have 
opened due to an overtemperature condition. Allow 
time for drive to cool down and reapply power. Check 
that fans are all operating. If not, replace per para 
3236 


2. If drive motor fails to start, check for tripped thermo 
overload breaker on drive motor. Reset if necessary. 


3. Command repeat seeks between cylinder 0 and cylinder 
302. Use CDC BASIC diagnostic test 7245 to perform 
repeat seeks . 


4. Measure voltages between GND terminal and indicated test 
point on logic chassis backpanel as follows: 


@ +24.0 +2.4 volts at +24 VDC Faston. 

@ -24.0 +2.4 volts at -24 VDC Faston. 

@e -8.2 +0.4 volts at A2B01-03A or -03B (-KBX card). 
@e +15.0 +0.75 volts at A2B01-TP3 (-KBX card). 


@e -15.0 +0.75 volts at A2BO1-TP2 (-KBX card). 


NOTE 


The following voltages are checked at 
pins of logic cards on the mini 
module assembly. A card extender is 
required to check these voltages. 
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+18.0 +1.08 volts at A4B3-43A or -43B (-NRN card). 
-18.0 +1.08 volts at A4A1-03A or -03B (-NSN card). 
+6.0 +0.3 volts at A4B2-16A or -16B (-NQN card). 


-4.25 +0.05 volts at A4A2-33A or -33B (-NQN card). 
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3.15 SERVO SYSTEM CHECKS 


The following procedures test for proper functioning of the MMD 
servo logic circuits. Use CDC BASIC diagnostic test 7245 to 
perform cylinder addressing. 


3615 2k 


NOTE 


The external sync probe used should be a 
1:1 probe. 


If unable to obtain servo system wave- 
forms within the specified tolerances, 
replace the following logic cards in the 
order shown: 

e A2B01/C01 (Analog Servo) 

e A2B02/C02 (Fault/Control) 


@ A2C04 (Microprocessor) 


@ A2C05 (Power Amp) 


Position Gain 


-This procedure checks that the proper amplitude is available on 
the plus and minus Position signals. 


5 


Connect oscilloscope as follows: 

e Trigger: EXT + at A2C04-24B (+0dd Slope) 
@e Volts/Division: 2.0 

e Time/Division: 1.0 ms 


e Channel 1: A2BO1-TP17 (+Position). 


Command a repeat seek to cylinder 30 (1E 6). 


Observe +Position signal and adjust Servo Gain potenti- 
ometer on A2B01 logic card (leftmost potentiometer) to 
obtain a Signal amplitude of 8.0 +0.1 volts 
peak-to-peak. See accompanying illustration. 
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Plus Position Gain at 1.0 ms/Div 


+ POSITION. 


4. Change time scale to 5 ms per division. 


5. Command a repeat seek to maximum cylinder address (see 
para 3.16). Peak-to-peak signal amplitude must be 8.0 
+0.4, -0.2 volts during period of a complete seek. See 
accompanying illustration. 
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Plus Position Signal at 5 ms/Div 


6. Compare +Position signal (A2B01-TP17 as shown in previous 
illustration) to -Position signal (A2B01-TP16 as shown 
below). Signal amplitudes must track each other within 
+0.05 volts. 
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Negative Position Signal at 5 ms/Div 


3.15.2 Velocity Overshoot 


This procedure checks that the verewiey damping is-set for 
minimum overshoot. 
1. Connect oscilloscope as follows: 
e Trigger: EXT+ at A2C04-24B (+0dd Slope) 
@® Volts/Division: 2.0 
e Time/Division: 2 ms 
e Channel 1: ‘A2B01-TPL7 (+Position) 


2. Command a repeat seek to cylinder 30 (1E16) 


3. Observe +Position signal and adjust Negative Overshoot 
potentiometer on A2B01 logic card (second potentiometer 
from right) for minimum overshoot. See accompanying . 
illustrations for acceptable and unacceptable examples. 
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Unacceptable Velocity Overshoot Waveform (Misadjusted) In Seek 


4. Readjust scope trigger level to sync on negative going 
Signal). ! 


5. Observe +Position signal and adjust Positive Overshoot 
potentiometer on A2B01 logic card (rightmost 
potentiometer) for minimum overshoot as shown in 
accompanying illustration. 
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3.15.3 Position Demodulator Gating 


This procedure checks that the proper gating occurs as the mag- 
netic heads travel from odd to even or even to odd cylinders. 


1. Connect oscilloscope as follows: 
e Trigger: EXT+ at A2B02-TP27 (Index). 


2.0 volts 
1.0 volts 


@e Volts/Division: Channel l1 
Channel 2 


e Channel 1: A2B01-32A (Demod Gate A) 
e Channel 2: A2BO1-TP15 (Servo Analog) 

2. Load heads to cylinder 0 by applying drive power. 

3. Measure quadbit gate timing. -Demod gate A signal must 
be centered over quad bits within 100 ns as shown in 


accompanying demodulator gating illustration. 


4, Connect channel 1 probe of oscilloscope to A2B01-34A 
(~Demod gate B). 


PO OOOQBBOOO 00 


5. Measure quadbit gate timing. -Demod gate B signal must 
be centered over quad bits within 100 ns as shown in 
accompanying illustration. 


SERVO ANALOG 
(QUAD BITS) 


oe 400 ns (REF) 


DEMODE GATE SHALL B 
CENTERED OVER QUAD airs WITHIN tOOns 
03609-7 (XY WITHIN lOO ns) 


Demodulator Gating 


3.15.4 Position Null 


This procedure checks that the offset error of the position 
entered into the servo logic is within specified limits. 
1. Connect oscilloscope as follows: 
@ Trigger: EXT+ at A2C04-24B (+0dd Slope) 
e Volts/Division: 2.0 
e Time/Division: 2 ms 
e Channel 1: A2BO1-TP17 (+Position) 
2. Command a repeat seek to cylinder 14 (0Ej¢). 
ce Observe negative peaks of +Position Signal between out 
and in access periods. Negative peaks must be within 0.4 


volts of each other as shown in accompanying Position 
Signal illustration. 
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3.15.5 Settled On-Track Delay 
This procedure checks the on-track delay to make certain that the 
heads stay on track. . 
1. Connect oscilloscope as follows: 
@e Trigger: INT- on Channel 2 
e Volts/Division: 2.0 
@e Time/Division: 1.0 a 
e Channel 1: A2C04-21B (+0On Cylinder) 
@e Channel 2: A2C01-42A (+On Cylinder Sense) 
2. Command a repeat seek to cylinder 2 (one cylinder seek). 
3. Observe that time interval between +0On egiinder Sense 


signal and +On Cylinder signal is 2.5 +0.25 ms See 
accompanying illustration. | 


20000000000 00OC 


+0ON CYLINDER 


+0ON CYLINDER 
SENSE 


On Cylinder Sense/On Cylinder Time Interval 


Connect oscilloscope as follows: 

e Trigger: EXT- ae A2B02-07A (+On Cylinder) 
@e Volts/Division: 2.0 

@e Time/Division: 50 usec 

@ Channel 1: A2C04-21B (+On Cylinder) 
Command a repeat seek to cylinder 1 (zero cylinder seek). 


Observe that negative pulse duration is 150 microseconds 
maximum. See accompanying illustration. 


+ON CYLINDER 
as ie 
Negative Pulse Duration. 
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3.15.6 Cylinder Pulse Width 
This procedure checks the delay on the one-shots to make certain 
that a cylinder~crossing pulse of sufficient width is generated. 
1. Connect oscilloscope as follows: | 

e Trigger: EXT+ at A2C04-24B (+0dd siope). 

@ Volts/Division: 2.0 

e Time/Division: 0.5 ms 

@ Mode: Chopped 

@e Channel 1: A2BO1-TP17 (+Position) 

@e Channel 2: A2C01-38A (+Cylinder Pulse) 


2. Command a repeat seek to cylinder 10 (Aj6) (five 
cylinder seek). 


3. Observe hat cylinder pulses occur during the linear 
portion of the Position signal at approximately +2.4 V 
and -2.4 V as shown in accompanying illustration. 


+2.4 VOLTS 
+ POSITION 
-2.4 VOLTS 
+CYLINDER 
PULSE 
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Cylinder Pulses/Position Signal 


4, Change time scale to 1 microsecond per division and 
verify that cylinder pulse width is 4 +1 microsecond as 
shown in accompanying illustration. 


e Sync scope INT+ on channel 2. 
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Cylinder Pulse Width 


On-Track Level Detector 


This procedure checks that the on-track level detector switches 
at the proper voltage levels. 


a ie 


Connect oscilloscope as follows: 

@ Trigger: EXT+ at A2C04-24B (+0dd Slope) 

@e Volts/Division: 0.2 

e Time/Division: 0.5 ms 

@e Channel 1: A2BO1-TP19 (Level Detector) 
Command a repeat seek to cylinder 10 (Aig) (five 
cylinder seek). 


Check that track level detector switches at voltage 
levels indicated in accompanying illustration. 
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_On-Track Level Detector Switching Levels 


3.15.8 Linear Slope Level Detector 
This procedure checks that the linear slope level detector 
Switches at the proper voltage levels. 
1. Connect oscilloscope as follows: 
@e Trigger: EXT+ at A2C04-24B (+0Odd Slope) 


@ Volts/Division: Channel 1: 2.0 
Channel 2: 0.5 


e Time/Division: 0.5 ms 
e Channel 1: A2BO1-TP17 (+Position) 
e Channel 2: A2B01-TP20 (Level Detector) 
@ Mode: Chopped 
2. Command a repeat seek to cylinder 4 (two cylinder seek). 


3. Check that level detector switches at voltage levels . 
indicated in accompanying illustration: 
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Linear Slope Level Detector Waveform 


3.15.9 Track-Crossing Level Detector 


This procedure checks the track-crossing level detector to make 
certain that the detector turns on at the proper level to set the 
track crossing latch. 
1. Connect oscilloscope as follows: 

@e Trigger: EXT+ at A2C04-24B (+0dd Slope) 

e Volts/Division: 0.2 

e Time/Division: 0.5 ms 

e Channel 1: A2B01-TP27 (Level Detector) 


2. Command a repeat seek to cylinder 10 (Aj6) (five 
cylinder seek). 


3. Check that track-crossing level detector switches at 
voltage levels indicated in accompanying illustration: 
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Track-Crossing Level Detector Waveform 


3.15.10 Current Sense Amplitude 


This procedure checks the current sense amplitude to make certain 
that the seek is completed in optimum time. 


1. Connect oscilloscope as follows: 
@e Trigger: EXT+ at A2C04-24B (+0Odd Slope) 
@ Volts/Division: 0.5 
& Time/Division: 2.0 ms 
e Channel 1: A2BO1-TP18 (Current Sense) 


2. Command a repeat seek to maximum cylinder address (para 
3.16). 


3. Measure the peak positive amplitude of Current Sense. It 
should be 2.2 +0.2 volts as shown in accompanying 
illustration. 


3%) 


CURRENT 
SENSE 


° 03609-! 
Current Sense Amplitude Waveform 


3.15.11 Recalibrate Function Timing 
This procedure checks the recalibrate function timing. 


1. Connect oscilloscope as follows: 
e Trigger: EXT+ at A2B02-09A (-RTZ) 
e Volts/Division: 1.0 


@e Channel 1: A2B02-16B (-On Cylinder) . 


2..Command a seek to maximum cylinder address (para 3.16). 


3. Command a return-to-zero seek and measure time elapsed 
from RTZ command to a low at A2C02-16B. Time duration 
should be no greater than specified in table of para 3 
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~16. 
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3.16 MAXIMUM CYLINDER ADDRESS/RTZ TIMING 


This paragraph provides a common reference point for determining 
the maximum cylinder address and associated RTZ seek timing of 
the various MMD products. References are made to this paragraph 
from the SAMs and related adjustment procedures. 


Product Number Maximum Cylinder ‘RTZ Seek Timing (ms) | 
3 | Address Maximum 


80230/240-10/10A (12F 16) 
80230/240-15H/5A (12Fi6) 
80230/240-30/30A (33616). 
-80230/240-30G/31G (33670) 
~ 80231/241-30/30A (33670) 


-80231/241-60/60A (33616) 


OAS 
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3.17 READ/WRITE SYSTEM CHECKS 


The following procedures test for proper functioning of the 
Use CDC BASIC diagnostic tests 
7227 to write, and 7226 to read specified data pattern. 


read/write logic circuits. 


3.17.1 Write Data Timing 


This procedure checks the time relationship of the Write 


Clock to the Write Data. 


NOTE 
If unable to obtain specified.tolerances 
of write data waveforms, replace the 
following logic cards in the order 
listed: 
e A2A02 (Bit Ring) 
@e A2A03 (Bus Out) 


@ A2B04 (ECC) 


1. Connect oscilloscope as follows: 


2. Command drive 


Trigger: INT+ 

Volts/Division: 2.0 

Time/Division: 50 nsec 

Mode: Chopped 

Channel 1: A2C03-08B (+Write Data) 


Channel 2: A2C03-11B (+Write Clock) 


-data pattern. 


3. Observe that timing relationship is as shown in 


accompanying illustration. 


62947905 A 


to write an alternating 1010 (all Aj6) 
pattern. Use CDC BASIC diagnostic test 7227 to write 
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Write Data Timing, All Ajg Pattern 
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4. Disconnect channel 2 probe and connect chenne® 1 probe to 
A2C03-35B (+Compensated MFM Data). ; 


5. Sync scope INT+ on Channel l. 


6. Observe that +Compensated MFM Data pulses are of polarity 
and pulse width as shown in accompanying illustration. 


40+10ns 
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+COMPENSATED 
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Compensated MFM Data Waveform 
3.17.2 Read Data Timing 


This procedure checks the time relationship of the Read Data and 
Read Clock signals. It assumes that an all Aj6 pattern has 


i O) 
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been written on the disk per para a ie Bal 


NOTE 
If unable to obtain specified tolerances 
of read data waveforms, replace the follow- 
ing logic cards in the order listed: 
@ A2A01 (Read/Write) 
e A2B03 (Read PLO) 


@e A2A02 (Bit Ring) 


1. Connect oscilloscope as follows: 
® Trigger: INT+ 
@e Volts/Division: 2.0 
@® Time/Division: 0.1 usec 
@ Mode: Chopped 
e Channel 1: A2A03-28B (-Read Clock). 
e Channel 2: A2A03-27B (+Read Data) 
2. Command drive to read the all Ayg pattern previously 
written in para 3.17.1. Use CDC BASIC diagnostic test 
7226 to read data pattern. 


3. Observe that timing relationship is as shown in 
accompanying illustration. 
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3.18 MISCELLANEOUS DRIVE CHECKS 


The following procedures test miscellaneous drive functions for 
proper operation. 


3.18.1 Speed Sensor Output 


This procedure checks the speed sensor output at full speed of 
3600 revolutions per minute. 
1. Connect oscilloscope as follows: 
e Trigger: INT on Channel 1 
@ Volts/Division: 1.0 
@e Channel 1: A2C01-12A (-Speed Pulse) 
e Channel 2: A2B02-22B (+Speed OK) . 
2. Observe channel 1 pulses after channel 2 (+Speed OK) 


signal goes high. Channel 1 waveform should contain 
negative going pulses with a 16.67 (+0.4, -0.2) ms period. 


3.18.2 Power-On Master Clear 
This procedure checks the power-on master clear circuit timing. 


1. Connect oscilloscope as follows: 


e Trigger: EXT+ at +5 VDC Faston of logic chassis 
backpanel. | 


e Volts/Division: 1.0 


e Channel 1: A2C02-31B (-DC Master Clear) 


2. Turn drive power off. 


3. Turn drive power on and verify that -DC Master Clear 
Signal is a low for 4.0 +1.5 seconds. 


ry 
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3.18.3 Power-Off Retract 


This procedure checks that the actuator retracts the movable 
heads to the landing zone during a loss of power. 
1. Command a seek to maximum cylinder address (para 3.23). 
\ 
2. Ground A2CO1-11A (+Retract). 


3. Turn drive power off and verify that actuator retracts to 
landing zone (outer radius of disk). 


4. Remove ground from A2C01-11A. 
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3.19 CONFIGURATOR TABLE INFORMATION 


NOTE 


The following conventions are used for 
operator/programmer panel input: 


(B) 
(T) 


= Data Buffer switch 


Console Interrupt switch 


3.19.1 Changing Configurator Table Using aa se aa 
Panel 


To change the configurator table through use of the operator/ 
programmer panel, perform the following steps: 


1. Press Load switch to load configurator program. 


2. View and record contents of configurator table per the 


Stop switch. 
SAR isterage Address Register) switch. 
3000 via data register input switches. 
Store switch. 


Main Storage switch to display first word of 
00 in configurator table. Record contents. 


_ following: 
e Press 
@e Press 
@e Enter 
@e Press 
e Press 

entry 
® 


Continue pressing Main Storage switch to view and 
record each word of entry. 


Each 


NOTE 


configurator table entry consists 


of eight words. Refer to para 3.19.3 
for entry format. Entry 00 is the 
system entry and entries 01 through Xx 
are the device entries. The last entry 
in the table will contain al bit in 
the bit 2 position of byte 0203 as 
follows: 7 


02 03 


i 


0010 


0000 0000 0000 


-@ Continue logging information from configurator table 


until 


complete. 


2 OS xa Rade aa “) f a “oN 
% \ ‘ xv J nN a / 7 : . 


nd 
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Press Load switch. Either a 382A (secure customer 
interface), a 3822 (configuration errors on system), or a 
382E (option table available for entry) halt will occur. 


e If a 382A halt code, enter: 
(B),6,(1I1),(I) to advance to halt 3822 or 382E. 


e If a 3822 halt code, enter: 
(B),1F,(1I),(B),0300,(1I),(I) to advance to halt 382E. 


e If a 382E halt code, go to step 4. 
Enter one of the following options as applicable: 


@ (B),1F,(1I),(B),0200,(I),(I) to delete entire entry 
from configurator table. 


e .(B),1F, (I), (B),0300,(I),(1I) to change any portion of - 
an entry in configurator table. 


@ (B),1F,(I),)B),0A00,(I),(I) to add a new entry in 
configurator table. 


If a 383A halt code occurs (Signifying that an 02 or 03 
option was selected), enter table number as follows: 
(B),1F,(1I),(B),XX00,(I),(I) where XX = entry number. 


If a 383B or 3846 halt code occurs (signifying that an 03 
or OA option was selected), enter new configurator table 
data for table entries 01 through XX as follows: 
(B),8F,(1I),(B),AATT,(I),(B),0000,(I),(B),IDID, (I), (B),0000, 
(I) , (B) ,0000, (I) ,(B), 0000, (I) , (B) ,0000, (I) , (B), IDID, (I) , (I) 
where: AA = device addresss 

TT = device type 

IDID = device read ID 


Repeat seeee 4 through 6 until all Saeeeee! deletions, 
and corrections are complete. 


Write new configurator table on diskette when complete 
(halt code 382E), enter: 
(B),1F, (I), (B) ,0DO0, (I), (1) 


Next halt code will be a 382C (copy table to another 
diskette?) ..Terminate program by entering: 
(B),1F, (1), (B),0500, (I), (T) 


Successful termination of configurator program is 
indicated by a 3800 (ready) halt code. 


Diskette is now configured and ready for diagnostic 
checkout. 
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3.19.2 Configure System (Option 0C) Using Operator/Programmer 
Panel. 


To configure the system automatically (using option 0C) from the 
operator/programmer panel, perform the following steps: 


1. Enter (B),B,(1I),(B),38F0,(I),(I) to load configurator 
program. When loaded, a 38XX halt code displays in 
output indicators of operator/programmer panel. If a 
382A halt code occurs, enter: (B),6,(I),(I) 


2. If a 3822 halt code occurs, enter: 
(B) ,1F, (I) ,(B) ,0300, (I), (IT) 
A 382E halt will then occur to allow option selection. 


3. Enter (B),1F,(I),(B),0C00,(I),(I) to select configure 
system option 0C. Refer to para 3.21 for specific 
instructions pertaining to halt codes being displayed. 


4. Continue entering appropriate parameters until a 3800 or 
3805 halt code displays. This indicates that diskette 
configuration is complete. Diagnostic checkout can now 
be performed. 


NOTE 


Some IBM and CDC devices have the same read ID 
codes. These IBM devices are all assigned CDC 
device types in the configurator table and must 
be manually changed to the correct device ID 
before executing diagnostic tests. Also, if a 
CDC 80270 or 80271 storage module drive having a 
read ID of 3007 is present in the configurator 
table, the device type must be changed from 72 
to 70. Refer to table under Checkout heading in 
section 2 of this manual for a listing of device 
types that have the same read IDs. To make 
changes, follow instructions in para 3.19.1. 


3.19.3 Configurator Table Entries 


The configurator record contains system information (Entry 00), 
and one entry for each device address used (Entries 01-XX). The © 
formats used for the system entry and the device entries are as 
follows: = 


NOTE 


The configurators on IBM diskettes do not recognize 
CDC devices. Therefore, do not attempt to use an 
IBM configurator to construct the configuration 
table on a CDC BASIC diskette. All CDC devices 
will be configured wrong in the table. 


+ > - at 23 — i \ oe \ 
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3.19.3.1- Entry 00 (System Entry) 


Change only Entry 00 bytes 05 through 09 (functions 04, 
all other information is entered by the configurator program. 


Byte 


00 and Ol 
02 
03 


04 
05 


06 and 07 


Definition 


Constant 00 


CG) Cy a 


Entry number of last entry in table 


Configurator flags 


Bit 00 through 06 are reserved 


Bit 07 a 1 = diskette has been configured 


06, 


08) 


Bit 07 a 0 = diskette has not been configured 


Not used 
Processor type @ 

22 4952 

23 4953 

25 4955 
Storage word 

X Y Y Y 


~ C_ABBBBBBBBBBB 


A binary number indicating the 


number of 16K units of outer 


- storage installed 


3=16K of inner 
7=32K of inner 
B=48K of inner 
F=64K of inner 


1. Storage word 


storage 
storage 
storage 
storage 


NOTES 


= F803 indicates 112K of 


0 No address translator 
1 Address translator installed 


installed 
installed 
installed 
installed 


total storage installed. 


2. If BBBBBBBBBBB is greater than 0, then A 


must equal 1 and address translator 


feature must be installed. 


3. Inner storage can be addressed only by 
the storage address register. 


4. Outer storage can be addressed only by 
the address translator feature. 


@) Several device MAPs measure time. 


is indicated to the MAPs by processor type. 


processor type code will cause MAP failures. 
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Instruction execution time 


The wrong 
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08 and 09 
OA through OE 
OF 


5. 


3-60 


Storage word = 7802 indicates one 32K 
card or two 16K cards installed as inner 
storage, one 32K card or two 16K cards 
installed as outer storage, and the 
address translator installed. 


Alternate console address and type (AATT) 


Not used 


Release level of this configuration record 


3.19.3.2 Entries 01-XX (Device Entries) 


Byte 
00 


01 


02 


°03 through 09 


0A through OD 


OE through OF 


Definition 


Device address 


Device type 


Flag byte 


Bit 0 Used by DCP (in storage). Always 0 on disk. 
Bit 1=l1 Indicates this entry chained to next entry. 
Bit 2=l1 Indicates last entry in configurator table. 
Bit 3=l1 Indicates last entry in this sector 

Bit 4 through 6 Reserved 

Bit 7 Last available entry in configurator table. 


NOTES 


1. Ignore bits 2, 3, and 7 when making adds or 
changes. The configurator program will 
set/reset them at sort time. 


2. Chain bit (byte 02 bit 1) is used to pass 
two Or more entries to a MAP program or 
diagnostic. Wrong use of the chain bit can 
cause MAP failures. For example: a 
missing chain bit causes needed information 
not to be available to the MAP. Extra 
chain bits can cause MAPs to be bypassed 
during an auto run. 


Device-dependent data. Describes the device to 
its associated MAPs/diagnostics. If it is wrong, 
failures will occur. The auto verify performed 
when the configurator loads does not check 
device-dependent data. 


Reserved 


Device ID word 


[ee Ce CueCeOeCeCzeeeOren Seer Oren erese 


Alternate Console Devices: 


TTY Console 
| DA 40 00 00 00 00 00 00 00 00 00 00 00 00 OO 10 


4979 Display Station* 
DA 42 00 00 00 00 00 00 00 00 00 00 00 00 04 06 


4978 Display Station 
DA 45 00 00 00 00 00 00 00 00 00 00 00 00 04 4OF 


4974 Matrix Printer** 
DA 62 00 00 00 00 00 00 00 00 00 00 00 00 02 06 


80610 Display Station* 
DA 42 00 00 00 00 00 00 00 00 00 00 00 00 04 06 


80420 Matrix Printer** 
DA 62 00 00 00 00 00 00 00 00 00 00 00 00 02 06 


80450 Band Printer 
DA 66 00 00 00 00 00 00 00 00 00 00 00 00 O03 £406 


3101 Communication Attachment Board 
DA 81 00 00 00 00 00 00 00 00 00 00 00 00 2X _ 36 
DA E6 00 00 00 00 00 00 00 00 00 00 00 00 3X 36 
DA E8 00 00 00 00 00 00 00 00 00 00 00 00 10 £40E 
DA E9 OO O00 00 00 00 00 00 00 00 00 00 00 2X _ OE 
DA EA 00 00 00 00 00 00 00 00 00 00 00 00 2x 16 


Load Devices 


4964 Diskette rs 
DA 48 00 00 00 00 00 00 00 00 00 00 00 00 O11 06 


80210 Flexible Disk Drive*** 
DA 46 00 00 00 00 00 00 00 00 00 00 00 00 O1 06 


eed 


i _ “Device type 44 must be used when configuring an IBM diskette. 
| **Device type 64 must be used when configuring an IBM diskette. 
| ***Format also applies to 80240 series MMDs (contains an FDD 
packaged in the MMD enclosure). 
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3.19.4 


- Configurator Table Layout (shown as stored in Memory) 


Use this blank table to assemble a configurator table for your 


system. 


Entry 
No. 


00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
OA 
0B 
oc 
0D 
OE 
OF 


Storage 


Address 


3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
30A0 
30B0 
30C0 
30D0 - 
30E0. 
30F0 


00 01 02 03 04 05 06 


Byte 
07 08 09 OA OB OC OD OE OF 


3.20 COMMANDS 


The commands are described here as they would be entered from the 
operator/programmer panel. These same commands can be entered 
from an alternate console by keying in the command character 
followed by data, where applicable, and pressing the ENTER key 
(Carriage Return key on TTY). No commas are required. 


3.20.1 Single Character Commands (No Data). 


Enter as follows, where: (B) = Data Buffer key, (I) = Console 
Interrupt key. . 


NOTE 


Commands must be entered in bits 
12 through 15 of the data buffer. 


Command Key Sequence Result 
5 (B),5,(I),(I) Disable alternate console and assign 


operator/programmer panel 


6 (B),6,(I),(1I) ‘Continue program execution 
9 (B) ,9,(I),(1I) Terminate program 

A (B),A,(I),(I) Start execution 

o* (B),0,(I),(I) Answer question 'no! 


1* (B),1,(I),(I) Answer question ‘'yes' 


*Commands 0 and 1 apply to test program responses only. Use the 
F command to answer yes or no to a question in a utility 
program, for example: Fl = yes, FO = no. 
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3.20.2 Commands that use a Program ID (Commands B and C). 


These commands load a program. The program ID (XXXX) must be 
entered with one of the following commands: 


Command Key Sequence Result 
B (B) ,B, (I) ,(B) ,XXXX, (I) , (1) Program XXXX loads and goes > 


waits for option selection 
command 'D'. 


3.20.3 Command to set Option Bits "On' (Command D). 
Enter: -(B) , LD, (I) , (B) ,XXXX, (I) , (I) 
Mask of options to turn ‘On' 
Command character 


Number of 16-bit words in mask (always 1) and used 
only when command is entered from a 


panel. 


Option bits are as follows: 
9 10 11/12 13 14 15| 


a 
Stop on 'No' answer 
(Enter 6 command to 
continue) 
Trace mode 
Programmer trace . 
Loop step to step 
Loop MAP 
Do not display errors 7 | 
Do not deeetoy status 
Loop on error 


Stop on error 


Request address of device to be tested 


This command must be followed by the 'A' command to start the 
execution of the program. 


ver 


OOO OCteO OOOO Deo 


3.20.4 Command to Enter Variable Data (Reply to a Program), 
(Command F). 


Enter: (B) ,XF,(1I),(B) ,XXXX, (I), (B) ,XXXX, (I), (1) 


Second consecutive 
interrupt 
terminates the entry. 
Enter up to 15 words 
of data. 


First word of entry - if less than 
four characters they must be in the 
lower bits. 


- Number of 16-bit words in this entry must use a value 


between 1 and F. Used only when F command is entered 
from the operator/programmer panel. 
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3.21 COMMON HALT LIST 
Halts are identified by the Wait indicator on the operator/ 
programmer panel being lit. 
3.21.1 Diagnostic Control Program (DCP) Halts 
3800 Ready -- enter any valid command. 


3801 Bad condition code received from alternate console. 
Enter continue command (B) ,6, (I), (I) 


3802 Program check -- see MAP 3871. 

3803 Machine check -- see MAP 3871. 

3804 Power thermal warning. 

3805 - Program terminated -- enter any valid command. 

3806 Invalid request -- enter any valid command. 

3807 Alternate console is off during testing. 

3808 Alternate console is on and test is complete. 

3809 Unexpected interrupt -- RO level 3 contains the 
interrupt status byte. Location 180A contains the 
MAP number. ; 


380A Start -- the program has started. 


380B Diskette error -- IPL and try again. If it still 
fails, try a different diskette. 


380C Program not found -- there is no VTOC entry for the 
requested program. 


3810 Was not expecting reply (F command) data. 


3813 Received a command sequence -- to execute, pEces the 
console Interrupt switch. 
To delete the command, change the buffer contents and 
press the console Interrupt switch. Halt 3814 will be 
displayed and the command can be entered again. 


"3814 Enter data. 


3815 ‘Cannot continue execution -- IPL and try again. If it 
still fails call for assistance. , 


3816 


3817 


FFFF 


Oe © Oo iy oe Oa Oo 


Change keyboard definition for 4978 display. Press any 
key within 15 seconds and halt 3817 will be displayed. 


Press the key requested for keyboard definition. 


Command or reply has been accepted. 


3.21.2 Configurator Halts 


3820 


3821 


3822 


3823 


3824 


3826 


3827 


3828 


3829 


382A 
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This diskette has not been configured before. Enter 
continue command. (B),6,(1I),(I) 


Enter alternate console device address and device type. 
Example: 

(B),1F,(I),(B),0040,(1I),(I) to assign TTY as alternate 
console or: 

(B),1F,(1),(B),0000,(1I),(1I) to assign programmer 

panel as alternate console 


Configuration Error(s) on System. Reply with one of 
the following: 


01 = Terminate 

02 = Print all errors 
03 = Print options 

04 = Bypass TCS errors 


(B),1F,(1I),(B) ,XxX00,(I),(I1) where XX = chosen option. 
Invalid Entry. Enter the correct entry. 


Select console. 


00 = 3101 Display 

01 = 7485 Model 53 Display 

02 = 7485 Model 63 Display 

03 = 4975 Model O01 Line Printer 
04 = 4975 Model 02 Line Printer 


Changes Not Saved. Enter OD to save the configuration 
table: (B),1F,(I),0D00,(I),(I) Enter 05 to terminate 
(changes made will be lost): (B),1F,(1I),0500,(1I),(T) 


Enter Correct Processor Type. 


22 = 4952 processor 
23 = 4953 processor 
25 = 4955 processor 


(B),1F,(1I),(B),XX00,(1I),(I1) where XX = processor type. 


Device Address or Type incorrectly entered. Enter 
correct parameter. 


No Device. Program did not find device entered. Make 
entry again. Enter the correct device address. 


Secure the Customer Interface. Enter continue command 
when customer interface is secure. (B),6,(1I),(I) 
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382C 


382D 


382E 


382F 


3831 
3832 


3833 


3834 
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Is an OEMI Card Installed? Reply 00 = no, Ol = yes. 
(B),1F,(I),(B),0000 or 0100,(I),(I) 


Copy Configuration Table to Another Diskette? Reply OD 
to copy table or 05 to terminate... 
(B),1F,(I),(B),0D00 or 0500,(I),(TI) 


Is Floating Point Feature Installed? Reply 00 = no, 
Ol = yes. (B),1F,(1I),(B),0000 or 0100,(I),(I) 


Option Table is Available for Entry. Enter option 
table information per the following: | 


Ol = Print table 

O02 = Delete 

03 = Change 

04 = Alternate console* 

05 = Terminate 

06 = Processing unit type 

07 = Two-channel switch 

08 = Storage size’ 

09 = Print system equipment** 
OA = Add — 

OB = Bypass option table 

OC = Configure system*, ** 

OD = Diskette write* 

OE = OEMI 

OF = Floating point 

10 = Combine 


(B),1F,(1I),(B),XX00,(1I),(I) where XX = chosen option. 


Initial Auto Configuration. The diskette has an 
alternate console assigned. The initial auto . 
configuration must be completed. Enter 6 to continue. 
(B),6,(1),(1) 


Enter Station Address ID = XY. X = cable address 
(0 - 3), Y = station address (0 - 3). 


Programmer or CE Console is the Assigned Alternate 
Console. Enter 6 to continue. (B),6,(1I),(I1) 


OIO (Operator I/O) Condition Code. R3 = condition 
code, R4 = AATT where: AA = device address and TT = 
device type . 


Error - More than one two-channel switch disappeared 
after a select switch was changed. If there is no 
alternate console, enter 6 to continue. 
(B),6,(1I),(T1) 


_ *A new alternate console definition or system configuration must 
be followed by a diskette write to save the new information on 
the diskette. 

**CDC SMDs and MMDs must be powered on. 


P 
eee 


3836 


3837 


3838 
383A 


383B 


383C 


383D 


383E 


3839 


3840 


3841 
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Interrupt Condition Code. R3 = interrupt condition 
code, R4 = AATT where: AA = device address and 
TT = Device type 


Is Customer Using Common I/O? Reply 00 = no, O1 = yes. 
(B),1F,(I),(B),0000 or 0100,(I),(T) 


Error - A two-channel switch did not disappear after a 
select switch was changed. If there is no alternate 
console, enter 6 to continue. (B),6,(1I),(I1) 


RPQ Diagnostics are Installed on System. 


Select Entry Number in Configurator Table to be 
Altered. Enter (B),1F,(1I),(B),XX00,(I),(I) where: 
XX = table entry number. 


Enter the Desired Entry. Format is: 

AATT,(I),(B) ,0000,(1I),(B),IDID,(1I),(B),0000(1I),(B) ,0000, 
(I) ,(B),0000,(1I),(B),0000,(I),(B),IDID 

where: AA = device address, TT = device type, IDID = 
device read ID code. 

(B),8F,(I),(B),entry per above,(I),(I) 


Error - Cannot find reflected two-channel switch. If 
there is no alternate console, enter 6 to continue. 
(B),6,(I),(T) 


Insert the FROM Diskette. Used with the merge function 
(10) and the print configuration function (20). Insert 
the FROM diskette in the disk unit and answer 01 when 
complete. (B),1F,(1I),(B),0100,(I),(TI) 


Insert the BASIC Diskette. Used with the merge function 
(10) and the print configuration function (20). Remove 
the FROM diskette, insert the BASIC diskette and answer 
01 when complete. (B),1F,(1I),(B),0100,(I),(T) 


Device Address of other equipment manufacture attachment 
card. Configuration program found other equipment manu- 
facture attachment card installed. Enter the device 
address. | 


Error - A device is in the hardware, but not in the 
configuration table. Level 3, R3 contains the address 
(AA00). Level 3, R4 contains the ID word. Record the 
contents of R3 and R4. Enter the continue command. 
(B),6,(1),(1). 


Error —- A device is in the table, but not in the 
hardware. Level 3, R3 contains the device address and 
configuration table entry number (AAEE). Record the 
contents of R3 and enter the continue command. 
(B),6,(1),(1). 
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3842 Error - The ID word received does not match the ID word. 
stored in the configurator table for this address. 
Level 3, R3 contains the device address and config- 
uration table entry number (AAEE). 
Level 3, R4 contains the ID word received. 
Record the contents of R3 and R4. 
Enter continue command. (B),6,(1I),(I). 


3843 Error - An entry in the configurator table has a device 
type and device ID that do not match. 
Level 3, R3 contains the device address and config- 
uration table entry number (AAEE). 
Record the contents of R3 and enter continue command. 
(B),6,(1I),(1I). 


3844 Error - Received a bad condition code in response to a 
Read ID command. 
Level 3, R3 contains the device address and condition 
code (AACC). 
Record the contents of R3 and enter continue command: 
(B),6,(I),(1I). 


3845 Error - Two-channel switch was in the wrong position. 
If there is no alternate console, enter 6 to continue. 
(B),6,(I),(1) 


3846 Enter New Configurator Table Data: 
(B),8F,(1),(B),0001,(1I),(B) ,0203,(1),(B) ,0405,(1),(B), 
0607,(1I),(B),0809,(I),(B),0A0B,(1I),(B),0COD,(I),(B), 
OFOF,(1I),(1I) 


3848 Error - Entries do not agree. RI = entry address of 
FROM table, R2 = Entry address of TO table. 


3849 Alternate Console Error. The response from the 
alternate console to a Read ID command does not match 
that of a supported console device. 

Level 3, R3 contains the device address and type read 
from the configurator table (AATT). 

R4 contains the response from the read ID command. 
Record R3 and R4. 

Enter continue command: (B),6,(1I),(T1) 

Halt 382E will be displayed. 

If R3 has the correct device address and type for the 
alternate console, the console is returning a bad ID. 
Enter: (B),1F,(1I),(B),0500,(I),(I), the configurator 
then terminates at halt 3800. 

Enter the asSign programmer console command: 

(B) ,0005,(1),(I), this disables the alternate console. 
If R3 does not contain the correct information, change 
the alternate console bytes at address 3008 and 3009 to 
the address and type for the console device. 

To write the record to the diskette, enter: 
(B),1F,(I),(B),0100,(T),(T) 


384C 


384D 


384F 


3850 


3851 


3852 


3853 


3854 


3855 


3856 


3857 


3858 


3859 


385A 
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NL 
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Configuration Table is Full. 


Configurator Chain (Byte 02 Bit 1) is Too Long. See MAP 
3880. 


Configuration Display Message. See alternate console 
display for message. 


The VTOC Does Not Contain a Configurator Table (U38F1). 
Load the general utility program (38F9) and copy 38F1l 
from another diskette. 


Duplicate Address AA, Entry EE and EE. There is a 
duplicate address in the configuration table. If there 
is no alternate console assigned, Level 3 R2 has the 
device address, R3 and R4 have the table entry 

numbers. Enter 6 to continue. (B),6,(I),(1) 


Enter Inner Storage Size. 


03 = 16K 
07 = 32K 
OB = 48K 
OF = 64K 


(B) ,1F,(1),(B) ,XX00,(I),(I) where XX = 03,07,0B, or OF 


Is Address Translator Installed? Reply 01 = yes, 
00 = no. (B),1F,(1I),(B),0000 or 0100,(1I),(T) 


Enter Outer Storage Size. OXXX = decimal number of 16K 
outer storage blocks. 
(B),1F,(I),(B),OXXX, (I) ,(T) 


ACCA SL Installed (Asyne Control Comm Adapter, Single 
Line). See MAP 13. 


AACA ML Installed (Asyne Control Comm Adapter, Multi- 
line) See MAP 13 


BSCA SL Installed (Bi-Sync Comm Adapter, Single 
Line). See MAP 13. 


BSCA ML Installed (Bi-Sync Comm Adapter, Multi- 
line). See MAP 13. 


SDLC Installed (Synchronous Data Link Control). 


See MAP 13. 


Error - The specify code entered is not correct. 


“Error - The specify code entered is correct but does 


not match the card. 


Remote IPL? Reply 00 = no, Ol = yes. 
(B),1F,(I),(B),0000 or 0100,(I),(TI) 


3-71 F 


oO 
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385B 


385C 


385D 
385E 
385F 
3860 
3861 
3862 


3863 


3864 


3865 


3866 
3867 
3868 


3869 


386A 


386B 


386C 
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Error - A multiline controller has an address domain. 
See MAP 13. 


Error - No interrupt. See MAP 13. 


Two-Channel Switch Console Message. Change the select. 
switch to the processor you are using. See MAP 13. 


Two-Channel Switch Console Message. There is more than 
one two-channel switch console installed. See MAP 13. 


Two-Channel Switch Console Message. There is at least 
one two-channel switch console installed. See MAP 13. 


Programmable Communications Subsystem Error Message. 
See MAP 13. 


Programmable Communications Subsystem Error Message. 
See MAP 13. 


Programmable Communications Subsystem Entry. See MAP 
13. 


Is Alternate Console Being Used Installed as Common 
I/O? Reply 00 = no, Ol = yes. 
(B),1F,(1I),(B),0000 or 0100,(I),(T) 


Is a Programmer or CE Console Installed on the 
Processor Being Used? Reply 00 = no, Ol = yes. 
(B),1F,(I),(B),0000 or 0100,(I),(T) 


Is Alternate Console Being Used Installed in Farthest 
Common I/O? Reply 00 = no, O01 = yes. 
(B) ,1F,(1),(B),0000 or 0100,(1I),(T) 


The Alternate Console Disappeared After the Two- Channel 
Switch was Changed. See MAP 13. 


The Alternate Console Did Not Appear After the 
Two-Channel Switch was Changed. See MAP 13. 


The Alternate Console Did Not Disappear After the 
Two-Channel Switch was Changed. See MAP 13. 


Obtain a Programmer or CE Console. The configuration 
program needs a programmer or CE console to continue. 
The configuration program has been terminated. 


ML COMM Installed (Multiline Communication). See MAP 
Ls 


Tape drive device address 00 = NRZ1, 01 = Dual FF = PE. 


Multifunction attachment installed. See MAP 13. 


SR Ce ao ee ROR ECZCROROCEO EG 


3.21.3 MAP Diagnostic Integration (MDI) Halts 


3C01 


3C05 


3C06 
3C08 


3COE 


62947905 H 


Enter address of device to be tested. 

) From operator/programmer panel: 
(B),1F,(I),(B),XxX00,(I),(T) 

e From alternate console: FXX 

Enter starting step number for loop 

@ From operator/programmer panel: 
(B),1F,(1I),(B),XXXX, (1), (TI) 

@e From alternate console: FXXXX 

Enter ending step number for loop 

@® Same procedure as halt 3C05 

Device at address entered in halt 3C0l is not the 


type address tested by the requested program. 
Enter the correct address. 


No device of that type was found in the configurator 
table, or the MAP executed and attempted to load a MAP 


not in VTOC. 
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3.22 ERROR ABORT MESSAGE 


When a diagnostic is aborted, an error abort message is generated. 
If a display station is assigned as the alternate console, the 
abort message is displayed as shown in the following format 
example: 


ABORT TEST 
- TEST EXIT DEV cc ISB STEP 
42A2 309E 0024 0703 0024 0001 4040 4040 
DCBO DCBL DCB2 DCB3 DCB4 DCB5 DCB6 DCB7 


0000 0000 0000 0000 0000 0000 0000 3694 
CsSso CSS1l © CSS2 CSS3 CSs4 CSs5 CSS6 CSS7 
36E3 0000 0000 0000 0000 0000 0000 0000 
~I3C00 MAP=4220 STEP=0001 . 


Wheres: 


TEST = Test unit ID of the routine executing at time of 
abort. 


EXIT = Exit address (last address entered in R6 by_ ao 
Branch and Link enSEReEZON)s ue 


DEV = Device address. 
cc = Condition code. 
ISB = Interrupt status byte returned, if any. 


STEP = Step number being executed at time of abort. 
DCBO - DCB7 = Device control block bytes. 


CSSO - CSS7 = Cycle steal status bytes if available 
(refer to Cycle Steal Status, Appendix A 
of this manual for significance of the 
various cycle steal status words). 


NOTE 


If diagnostics end abnormally with no message 

Or a meaningless abort message, retry the auto 
tests. If the problem persists, replace 
attachment card, I/O cables, Bus In (A2A04) and 
Bus Out (A2A03) cards one at a time until problem 
is corrected. Verify switch and jumper place- 
ment per attachment card installation pECee aura 
section 2 of this manual 


a 


ieee OLOeeLe LOLSTO ORG ESE e rea GrOR® 


If using the Series/l operator/programmer panel. as the assigned 
alternate console, the error abort message can be read from 
memory as follows: 


| 1. Press Stop switch; Stop indicator lights. 
| 2. Press Level 3 switch. 
3. Press R3 register switch. LED indicators will contain 
Starting memory address of the error abort message. 
NOTE 
The first word at this address con- 
tains the test unit ID. The other 


23 words shown in the error abort 
. Message example. follow in sequence. 


| 4. Press SAR switch. 
| 5. Enter memory address via input switches. 
6. Press Store switch. 


Press Main Storage switch. Contents of memory address 
displays in LED indicators. 
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SPARE PARTS LISTS 


This section contains spare parts lists for the various configura- 
tions of the mini module drive, its attachment card and spare 
parts lists for the optional FDDs and their attachment cards. 


NOTE 


The spare parts lists apply to the fol- 
lowing equipment numbers as indicated: 


Equipment No. 


BG702-A/G 
BG 702-B/L 
BG702-D /H 
BG 702-F/M 
BR812-A 
BR812-B 
FA740-C 
FA741-A 
BG702-C/BG702-J 
BG 703-A 
BG703-B 
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SPL No. 


66308076 
66308075 
66309080 
663090 82 
66304591 
66304592 
66310646 
66308078 
66308074 
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EQUIPMENT CONFIGURATOR --------- 45631734 /15432203 
TOP LEVEL ASSENBLY------~~----~--- 15631784 /15b32204 


NOMENCLATURE 
OR DESCRIPTION 


| | noton prake Assy | 
| | I nodute tesy | 
Rm reer ere ae eee 
| | [hermes assy | 
oe eas Ga 
| | [Power supply Assy sev] 
| | [switch box assy fT 
| | [rosie chassis assy | 
| | fe assy xn | 
|| [an assy sac eee oe | 
|| [ep assy san9 fe eo 
i ee eee Se! 
nese fe ea 
oe ea aera 
a ore 
ee [career 
eal =a 
eas ees 
Alice eee 


SPECIFICATIONS, 
NOTES, OR MATERIAL 


Pam ec re CG 
fp fzsvmoel | | | | | | | | | 


BD Assy TAED 
BD Assy AFD 


BD Power AMP -¢zSVv 


su foovwona | | | | | | | | | 
ns [swesesoe| | | | | | | | | 
as frusasioz | a] | | | | | | | 
nz frosauoos | | | | | | | | | 
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na [resssses |] | | | ot | | 
na fereesen | | | | | | | 
manos}? | | | | | ft 
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NOMENCLATURE SPECIFICATIONS, 
OR DESCRIPTION NOTES, OR MATERIAL 


jee {suomam ts | | | | | { | | | | | ten geag snot. 
Saat eae a pf of kel ft 


AAZIO1 REV. 6/71 PRINTED IN U.S.A. 


62946905 F_ | 4-9 


62947905 D 


2 Betpaunmea ate OL DATA Wie ; PREFIX | DOCUMENT NO. REV. 
LcuKo |leo"Tytustyra. |/8/so49 om se . 
bene KGMelidn— |p = FDD COMBO 208V SPL bb 304591 


a Re pe ay 
CODE IDENT Aenea 
CCE Leh teharag Ve-z-7g\_ S520 


SHEET REVISION STATUS 


oer one | | 
RELEASED CLASS A 
65 | TLAMSFEL FO P35 


NOTES: 
EQUIPMENT CONFIGURATOR - 15632308 


TOP LEVEL ASSY - 614908325 


DETACHED LISTS 
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CODE IDENT DOCUMENT NO. REV. 
CONTROL DATA nee: A 
: ; 15920 e 66304591 _ 


PART QUANTITY REQUIRED wae a NOMENCLATURE SPECIFICATIONS, 


IDENTIFICATION OR DESCRIPTION NOTES, OR MATERIAL 


1 | 77618000 [| 
b1408154 fee Ne aI 
75293203 
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| 
| 
| 


OO OD OO Oo CC @ o 


-on —[e teaurman apy 79 CONTROL DATE 


mw TITLE PREFIX | DOCUMENT NO. : REV 
pers Fee 
5 FDD COMBO 120V ee B 


Mena. he booth LL in 7 1% 
—— 


pur | ca FIRST USED ON 

| 

el an 

{tt ta A pater esceee es 8 

pi AG felte|Coe ce oe 
| 


THAWSEEL TO PES _ 
: re eae 


FN 2 WAS G/408326 
x 
i 
a x 
Ld 


ang 


eae sled 
H pus 
12S eee 


i 
4 tr : this d cei 
controls ocume 
12-43-79 
ne as of. 


A 


NOTES: H 
EQUIPMENT CONFIGURATOR - 15631017 | 
TOP LEVEL ASSY - 61408326 


_£A3180 REV. 8°71 PRINTED IN.U.S.A 


rant | cuanritvnecuinen | NOMENCLATURE SPECIFICATIONS, 
IDENTIFICATION OR DESCRIPTION NOTES, OR MATERIAL 


77616000 
61408155 
75293203 


~) 


AASIBN REV. 8/71 PRINTED IN U.S.A. 


62947905 G 


62947905 H . 4-12 


Lowy {Rs Trautman | 0/79 CONTROL DATA TITLE PREFIX | DOCUMENT NO. 
FTO 2 2 OIL] 
Meas NMD ATTACHMENT CARD — SPL bb 3.0b4b 


isc 7B Algal. tpt | FIRST USED ON 

= 
ee a SIE eS ae ee eae ee eee 
SRE ie een eee as 8 eae 
tit tt tt yt TT ty | PAYA RA sez receesce ata a rz 
TTT TT ET TT TT Talat [ror2-66 brea 056 Za 
COTTE Toff ofan Ts es anne — | 72 |5- 9-90] ve | 
Pitt ttt tT TT | TT lelefe fovea |uppate Per eco] cit}438 
CCRECECCEPCE CTT elele ase farm nr 0 porn 
EEE a es rr 


EQUIPMENT CONFIGURATOR ----------- 


TOP LEVEL ASSEMBLY ----------____ 


DETACHED LISTS 
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NOMENCLATURE SPECIFICATIONS, 
OR DESCRIPTION NOTES, OR MATERIAL 


al seewanna 

Fe 222424ab ker |_| 
Ea rreal [eapnesea7oxian res. | PSE MEIN e708 | 
i if hehe ave ca teLrce, | EME Beene 
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DESCRIPTION 


MODULE ASSY W/FIRMWARE 


CODE IDENT DOCUMENT NO. 
52810 REET ig SPL bLb3LOL4b F 
EQUIPMENT USED ON | PART NUMBER REPLACEMENT NOTES 
PART NUMBER 


FA?4OC 

S/C €01-CO3 22245101 ecehebid BG?0e MND only 
S/C CO4 eee4e041L eeekdebhd BG?0e MND only 
$7c cos eeeuebld 2eekeb1a BG?70e OR &G?03 


MMD 


PRINTED IN U.S.A. 


= : PREFIX | DOCUMENT NO. 
ee fA ae aFLEX DISK ATTACH CARD SPL 66308078 
[enc [DAME 


(oa 
Pues | PAP Owe [e124 TTRST USED OH 
pee Ie Mase V-2-79) COE DENT 
Lene LSP e bony za] 82820 eee 


SHEET REVISION STATUS 


ALO Lo CAGES 
TBIANTEER TO. LEG | 2 
TLA WAS G6 308082| G= 


iclc}c | som [ena was wesoana2 [6 


]D] D| cve70 | tA was 22245077 _| 


iS 
-lel- | 


DETACHED LISTS 
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CODE IDENT DOCUMENT NO. REV. 
64308074 


IDENTIFICATION be eit es OR DESCRIPTION NOTES, OR MATERIAL 
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PREFIX | DOCUMENT NO. REV. 
SPL | 66308074 | 
SHEET 


—€coO DESCRIPTION ¥ 

A 113¢7/-#%| RELEASED CLASS “AY 

1382 REVISED PER Eto 

S017-69 | 7 RANSEFEL FO PSS 
Clonzs [Revises ren weo | 7 [ohy 
epi cll apes > ARER t 


DETACHED LISTS 


AA31B0 REV. 8 71 PRINTED IN U.S.A. 


~ 


CODE IDENT - DOCUMENT NO. REV. 
SHEET SPL 
45920 2@ of 3 b6308074 D 
PART NOMENCLATURE SPECIFICATIONS, 
IDENTIFICATION OR DESCRIPTION NOTES, OR MATERIAL 


of 3 


oi 


ew 


i 


02 fy | [> fe 
SF [ale [ol> br | 


a 
m 
< 


i 
| 


EQUIPMENT CONFIGURATOR ----- 45631730 7156321597 


TOP LEVEL ASSEMBLY --------- 15631780 /1.5632198 


3034602 
4 92009300 


ee lsnueaee 
ba: Ieuanoes a 
eo laguatbee 1 


im 
laa! 
1 
1 
1 
L 


BD Write PLO BFFX 


BD Read PLC EFEX 


He las Fault TFGX | 


7b934705 | 4 


cd 
ne 7b195528 | 1 
[mesee305| |_| 


AASION REV. 8/71 PRINTEO IN U.S.A, 


C* 
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FX 
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a 
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DOCUMENT NO. 


CODE IDENT 


66308074 


SPL 


SPECIFICATIONS, 
NOTES, OR MATERIAL 


NOMENCLATURE 


QUANTITY REQUIRED 


OR DESCRIPTION 
BD Urite SEL_GN@N 
BD Digit RD BNSN 


BD Read Anal. 


Fan, Cooling 


PRINTED IN U.S 
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| CONTROL DATA 


SPARE PARTS LIST MMD | SPL | 32245485 : 


a 
| 

| CORPORATION | | A | 
| FIRST USED ON So Me ee Oe ee ae ee 
|” CODE IDENT | BG703A | ‘| SHEET 1 OF 3 | 
[52810 | 

| SHEE T SVISTON STATUS | VISITOR RECORD 
| | | | | | | | | | | { [3 | 2 ] 1 [REV ECO | DESCRIPTION aon DATE al 

a ae ea fet = bel l 

[ee Me |e Dt ese Ee | |_torf orf otf orf --- | sevense cass a | 48 \2-2/-63 i 
oA 4, BE | 
a a Oa Gr i a ae rs hg ee ee : ¥ 
ee : [7s a 


| 
| 
| 
| 
| 


a ee ee ee, ee 


| 
| 
| 
| 


EQUIPMENT CONFIGURATOR ------ 22245491, 

TOP LEVEL ASSEMBLY ---------- 22245471 

I 
| LIST 
| CONTROL DATA CODE IDENT TOOTS SD CUENT NO REY 
! CORPORATION 52810 | SHEET 2 of 3 | SPL | 22245485 | A | 
l= v= TT _____ QUANTITY REQUIRED TUNITY 7 
| FIND] PART a ae ie A ae ae a ae OF | | NOMENCLATURE | SPECIFICATIONS, | 
' NO. | IDENTIFICATION! | | | | st | _|MEAS] J OR DESCRIPTION | _NOTES, OR MATERIAL ! 
ean ot Ty de he, eee cee) a ghee ge ee et ee 
| 1 f 92314129 NaS Sheila dh Weel oP les Ore Belt: = =. eens __| 
eee A oe de I de Sanaa ee, | 
{ 2 | 61408488 Pas ND el I | Motor Brake Assy sss tee : I 
bate boc Pp ee ot nea i i Ae a Oe ire, oe es i | 
| 3 | g2397200 ~=—CT ti | Tt hut hut Ut} hut UT UI I | Module Assy eee | 
[= oie wh le as oe ae kt aoe Coe vee | 
| 4 | 92009300 el hee ed | | Brake Mag Friction =| Basset! 
ets i te Sty auc ee gk ee ee he ey oes ale | 
| 5 | 22205061 fit | tft ft ft to t tt |_| Harness Ass | ee at eres Al 
Poe a ee ha ee a eles ek | 
| 6 | ee al Oe SE tot hee ec ete: ds onde Non ee en __| | 
| 7 | 22245230 iit are ee ae T | | 1 te Supply Assy Modified ! 
ower Supply Assy Mo e are td 

ee ed ee ee ee | 
| 8 | 61408181 11) | $ | | tf | I JI J I Switch Box Ass | ! 
0» ——---_—-_---— 
| 9 | 22245584 11/1 {| | | J | | | 4 | | Logic Chassis Ass | | 
TT | 
110 | 90446086 IJ 1! 1 | | | J | Jt | | | BO Assy 9ABD | — | 
aie Mee oe el ee ie aaa) deere | 
1 11 | 90446059 Pet ek i al I | BD Assy SACD we ___| 
arte ob ke bok oa a acco T | 
112 | 90446062 Prt ft | ft tt tot tf tt BD Assy 9ADD _/ = sh 
ee ee ee Be oe | 
113 | 90446065 Cd ele hl al 2 BOE AgsyOAED | | 
[ee ee ed eae ht ee a i ee Med f else sty soc, os aes soe 
114 | 90446068 fil | ft | | 1 J It td | BD. Assy 9AFD | ! 
Sark ee Wie eye, ee 
| 15 | 54286502 TT] T tt ft t tt tt 1 8D Power AMP CZsv | | 
See ode ao et Ne mg te ree ee ee ee ee a 
116 1 76935102 oT tT tT tT BD Write PLO BFFX | acts ! 
| 17_ | 76734705 pat ft tt tt tt BD Read PLO EFEX | | 


oe Oe oD eS es ee Oe 


| CONTROL DATA CODE IDENT Te af. Te DOCUMENT NUy REN 
| CORPORATION | 52810 | SHEET 3 of 3 | SPL 22245485 1 oA 
| 


———TFTUANTITY REQUIRED TUNITT "~~ T [o> sae 
| FIND| PART "~T TT VY TT Ti io | | NOMENCLATURE | SPECIFICATIONS, 


| 
| 
| 
| 
|_NO. | IDENTIFICATION] [| | 1 1 ft | I I IMEAS! | OR DESCRIPTION | NOTES, OR MATERIAL _ | 
Cae oe ee es free tie ee le Po ee as ee ee, | 
118 | 76935524 Jit | | | | | 1 | J |__| 80 Fautt xF6x Oe eee ek 
rm: Soa Ir abes Ae ue, iets a ps lie hy © ili eee | 
[19 | 76962329 Til | | tf | It I I tf | 8p MPU AEuBX [ie ween he ee al 
“T ~ P Gl lt mee pe 4 ea Ok | 
| 20_ | 76971915 prt ot ft tf td tt od | BD Servo QKBX stodh Sin tenty, Deemaeiee = see to 
[at ronzeor lui | | i | | I 1 | | vm selector assy 1. | 
elector ASS 
oy ipeeatees a Sate mg ee ee eel 
|22 | sgosero7 fii $ | | | Tt tt 1 | BD Read Anal. HNRN =o] = 
aes» PA de ke Ne ae ie ke a Cee ee. a | 
f23_ | 54085714 TT dd Ut | | BD Write SEL RNQN_ Drs has ete eS | 
ae wee he Weber a wT ok, i nae ee 2 I 
| 24 | s4ogeso2, fii t ft | t tt ttt | Bd Digit RD CNSN eke eal 
a pate aes i ep ie ot dk egret de ah. Gly tae eet gee ye | 
125 | 94861405 Jil [| | | | { | JJ [| Fan, Cootin Es ee eee 
ge oe es: T TT aa ries i | 
[26 .| -A73604000- 1 0h no DD BRT NOTOR: PIVOT | J 
Ses FERIA Fs a so FC KM 
{eae 2 es ee eee Se 
an eae |_| |_| Lich ed | | ee Sea 
SR (aR aE es SE A a Se i | 
Tec ol cate Ui leas Pe MGS Me cdl Ms 2 yee tes a lo coe 
| ee etcetera epee Oy arm ie | 
TT a Wo ee ae ee Sa ne ae 
] 
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7_| 
“| CODE TOENT | 


SPARE PARTS LIST MMD 


[ 

| FIRST USED ON 
BG703B 
52810 


SHEET REVISION STATUS 


| 
I : 
| EQUIPMENT CONFIGURATOR ------ 22245490 
| - TOP LEVEL ASSEMBLY ---------- 22245470 
| — 
| |~_TETACHED LISTS 
| CONTROL DAT Rn TT ak TTT DOCUMENT NO ORE 
| CORPORATION | 52810 | SHEET 2 of 3 - [| SPL | 22245484 |, A | 
oe eed Bee rere eer Dee eann enue Seon Ce ere a Wes 
| FIND] RT a oly Bret NOMENCLATURE | SPECIFICATIONS, | 
| NO. | IDENTIFICATION] {| | | ot ot tot od IMEAS| == | OR DESCRIPTION | NOTES, OR MATERIAL | 
Pr a tte eles pee wee ke ae val oe | 
fe elob S2gtaee. eh Lh ed eh LP DIMve Belts 2. Wie seco Chee ete ee 
Wyre leat, oe vip iy ae | 
| 2 | 66307649 Jil | | } It | tf tf tt | Motor Brake Assy ves) ee att fd Cou tend 
[> Ere Ee — | 
31 8es07201. ed od Modile Assy 8 onl aren deo oee eee ol 
[~ or or, oe Tae | 
[| 4 | 92009300 = =0ChcT TI UT Ud} UT UE I Brake Mag Friction =| 
| 5 | 2220506) [1 | ei | | mi [ Fae ees A | 
arness ASS 
a ae a oe Fe 
WoO ct oP cache i ge ls UAE SI SNE Ne We od mae Nee eae ret, en cio ie tee eee ae | 
| 7 | 22245232 a by: Ae ee ail t | i P Supply Assy 120V__ | 
ower SU ss 
Pass ee aren Ya 2 SRS pe RE an AG Tse eal 
1 8 | 61408181 Ve es elle oh ee |__| Switch Box Assy ss sd mek. _..__| 
= ede AIP | Soho kt aks | 
| 9 | 22245584 Jit | | ft | | i it tJ I Logic Chassis Assy etn wes 
- een the ok Ae ale ose. Ue ae TT Fr | 
1.10 | 90446056 Til | | | I} tT ot ot tt 1 BD Assy 9ABD Eire 2s asec ee 
= Ie: Pe de ey ged an | 
111 { 90446059) tit FT ot tl ht Ut BD Assy SAD Sie eee Fe reac: 
a “Pr ee as | 
| 12 | 90446062 Leh se tb oh el ol 2 he i 1 BD Rasy: SAND >. sn! | 
ene oat, pe a 7 ae _———— |. 
113 | 90446065 lil | | ee A NSIS pe BD ASSY: SRED 58 ee NS ah Se _| 
re 5 en i ack teak ao Maas ad. mi iiaas ies co sae 
| 14 | 90446068) oI 1 i ae sed Ean | ot tt tt BD Assy 9AFD_- iit ees | 
15 ~ 54286502 rt ee ae | BD P AMP CZSV wv 
1 ower 
ae HERRERE feb fff a rte we St 
| 16 | 76935102 | | | 1 BD Write PLOBFFX | eine 
a aha pane Sa na +—t- mela y alkg > iene | 
[171 7eos4705 Lat u | 


DOCUPENT NU. 
22245484 


| 
| SHEET 


1 OF 3 
REVISION 
|ORFT| 


DE SCRIPTION DATE 


| BD Read PLO EFEX | 
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[CONTROL DATA. JE TOENT T TT DOCUMENT NO. TT REY. | 

| CORPORATION 52810 | SHEET 3 of 3 | SPL | 22245484 | A | 

| ayaa 

Pon Pee le UNO REOUIRED «ee UNDE ES Wye et eee ent ; | 

| FIND| PART oh ok ol ee Ee ae COR LL. “ol NOMENCLATURE | SPECIFICATIONS, | 

NO. | IDENTIFICATION] fT | of ft J ttt UIMEAS| == | OR DESCRIPTION I NOTES Oh MATERIA 

118 | 7egsssea of i1i | i | J-t t it t | tepFauiexex | 

ke ie eras Se ee OR ee eee de Tne wee. =o | 

119 | 76962329 frit | ot tit tt tt tt Bb MPU AguBx (aaa | 

oa ieee bed, ee he ed Gh lee es © Ws elo, se ee T | 

| 20. | 76971915 PA Ve de hh k= ed | | BD Servo QKBX Sere At > By oe nt | 

Wb asec Mey eh Toke chi tye ge ee Pee ee | 

| 21_ | 70117600 Pit tt tf ft tt t ft 1 tt | PWR Selector Assy ost weal 

Gls eee oa ~ ee ~ | 

|_22_ | 54086107 Lae he be Po a 2 Pl | BD Read Anal. HNRN = So] 
See Sates tS as - ce ee eect | 

29 1 SA0B S708 Te al oe BD Write: SEL RWON oO a e | 

hae ae oa ot aes cae = heres | 

24h 68086502: WC eS ol Bd de IBD DIgTE RD CNSN : lS een oe ed 

ao) maeee io earn (ce a nce (ema aaa | 

125 | 94861405 =f} a dt ot ut ht Ut Ud Fan, Cooling _ Ye Pet te pete ee 

| “T a ay ee Seas mee a aaa a) ee me | 
| 126 | 47361400 pil t ft to t t tt ttt BKT Motor PIvoT —— | 
| Sy Oe on) ian ie | 
| De A ive nea Mole We A ee = AR oo lh a le ee Peele es | 

| 1. I Dee ee ie he Pe aah sl | | 
| es RSs FG (01s i ees eee 
| Ree apneic je aR eee ee 
| ae eee oi 2 eo oe Os i raul 
| (ie as PAP i he 1 | | f i as oe | 
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This appendix contains troubleshooting information for the mini 
module drive. A Structured Analysis Method (SAM) format is used 
to document the diagnostic tests and associated paper-only main- 
tenance activities for the MMD. SAM listings numbered 7200 
through 7261 cover the MMD diagnostic tests residing on the CDC 
BASIC diagnostic diskette. MMD utilities on the diagnostic 
diskette are documented by SAMs 72F1 through 72F3. SAMs 7270 and 
up are paper-only listings that provide supplemental maintenance 
troubleshooting information. The numbering scheme used for 
identification of the SAMs is summarized as follows: 


SAM XXYZ-x 

Where: XX = 72 indicates a mini module drive SAM 
= 0-6 indicates a diagnostic based SAM 
7-9 indicates a paper-only SAM 


= A-E is not used 


K K KK K 
| 


= F indicates a utility procedure which is not a 
diagnostic 


Z = used for sequencing each SAM 


x = used for sequencing individual pages within 
each SAM 


Examples: SAM 7200-1 is the first page of a MMD diagnostic 
based SAM. The number 7200 reflects the actual 
diagnostic test number. SAM 7270-1 is the first 
page of a paper-only SAM, etc. 


This appendix also contains an explanation of the SAM format, a 
description of the MMD diagnostic tests and utilities, and cycle 
steal status words. Information is organized as follows: 


e@ . Explanation of SAM format -- Describes the format and 
method of reading the SAMs. 


© Diagnostic Test Descriptions -- Describes briefly each 
of the MMD diagnostic tests and utilities contained on 
the CDC BASIC diagnostic diskette. 


6 Cycle Steal Status Words -- Describes the significance 
of each cycle steal status word. . 


© SAM Listings -- A tabulation of SAMs covering the 
diagnostic tests, utilities, and paper-only trouble- 
shooting information. | . 
62947905 E A-1l 


62947905A . | A-2 
EXPLANATION OF SAM FORMAT 


A SAM listing is a specialized format used to document the flow 
of a diagnostic program and to present troubleshooting informa- 
tion in a logical manner. Each SAM provides a sequential listing 
of statements and/or questions that can be answered with a yes or 
no response. The response made to a particular: question leads 
the user to either the next question to be answered, or to a 
specific action (or numerical sequence of actions) to be taken 
for maintenance purposes. 


Two versions of the same basic format are used, one that depicts 
diagnostic program flow (figure A-1) and the other that lists 
troubleshooting information independent of a diagnostic program. 
The second version is referred to as a paper-only SAM and is 
shown in figure A-2. Any applicable assumptions or advisory 
information is provided in the header information of the SAM. 


To read a SAM, start at the top of the page and determine the 
response for the question posed or condition being tested. Then 
follow down the dotted line beneath the appropriate Y or N 
response. Answer the next question, etc. until the action 
numbers are reached. Perform the action(s) listed in that column 
in numerical order to correct the problem. 


RESPONSE FOR THE | PROGRAM FUNCTION CONDITION 
CONDITION TESTED PERFORMED BEING TESTED 


PROGRAM STEP 
NUMBERS 


INDICATES THAT THERE IS 
ONLY ONE CORRECTIVE 
ACTION TO BE TAKEN AS | : Incorrect condition code for cycle steal status after 


629A7918 01 


LISTED reset. Reseat/replace attachment card. Refer to 


section 2 of this manual for correct jumpering and 
PATH TO FOLLOW FOR switch settings. 
YES RESPONSE 


CSS word 1, Cursor address = 0000? 


lt oo 


Incorrect cycle steal status after cycle steal 

write. Reseat/replace attachment card. Refer to 
section 2 of this manual for correct jumpering and 
switch settings. 


CSS word 1. Cursor address = 0000? 
Incorrect interrupt status byte or cycle steal status 
word 1. Reseat/replace attachment card. Refer to 
section 2 of this manual for correct jumpering and 
switch settings. 


INDICATES SAMIS CON- 
- TINUED ON PAGE 2, 
COLUMN A 


SAM 4210-1 


DISPLAY STATION TEST 


03388-1 


Figure A-1. Diagnostic Program SAM Example 


ay 2 a GOs Or es as Oe 


When an error is detected by a diagnostic test, the failing pro- 
gram step number is identified. The corrective action to be 
taken is then determined by simply going directly to that step 
number of the appropriate SAM and performing the action(s) 
shown. All program steps preceding the failing step number have 
executed successfully. 


MAINTENANCE 


D 
SYMPTOM/QUESTION INDICATES FOOTNOTE 


(NOTES ARE LISTED ON 
LAST PAGE OF SAM) 


RESPONSE FOR QUESTION 
BEING ASKED : 


STEP NUMBERS 
(USED FOR IDENTIFICATION 
PURPOSES ONLY) | 


SAM 4271 62947918 


This SAM assui\s power is applied and circuit breaker CBl does 
Mt trip. 


PATH TO FOLLOW FOR YES Blank screen (no video or raster) CONTRAST and 
: : \INTENSITY controls have no effect? 


RESPONSE TO FIRST aes 
QUESTION , O02: Y N Raster present (screen lit) but no video? 
003 : ‘ Y N Video display or control problem? 


INDICATES THAT THIS IS 
THE ONLY ACTION TO BE 


004 : : : Y N Offline keyboard input problem? 


: : Y N. Power on diagnostic error? (1) 
TAKEN 2 3 
Run auto tests (enter B4200). If unable to 
establish communication, check I/O connectors, 
ACTION reseat/replace attachment card. If problem 


persists call for assistance. 


Check for loose internal cable connections. 


SEO EOR COT CHie et eee ya we Check for correct seating of applications 


trong: module. 


COLUMN 009 : : 5.3 3 Replace applications module (para 3.3). 
UNDERLINE INDICATES 010 : 5 6 Pe Replace logic/power supply board (para 3.4). 
THE LAST OF A NUMER- 011 2 Replace keyboard assembly (para 3.11). 


ICAL SEQUENCE OF 
ACTIONS IN AGIVEN 


Check INTENSITY and CONTRAST controls for open 


circuit (para 3.13.2). Replace if open. 
COLUMN 

Check monitor PC board adjustments (para 

3.8.2). 

Replace monitor PC board (para 3.8). 

Check Video Faston connector (J5 pin 6). 

' SECOND ACTION TO BE 16 : 3 Check fuse F3 (3.0 A fast blow). 

PERFORMED IN THIS 017 ; 4 . Check for open CONTRAST control (para 3.13.2). 
COLUMN 


Check 30 V Return Faston connector (J5 pin 2). 


INDICATES SAMIS CON- 
TINUED ON PAGE 2, : 
COLUMN A 


VISUAL DISPLAY/CONTROL PROBLEMS SAM 4271-1 


03388 


Figure A-2.  Paper-Only SAM Example 
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MMD DIAGNOSTIC TEST DESCRIPTIONS 


The following paragraphs provide a brief description of the MMD 
diagnostic tests residing on the CDC BASIC diagnostic diskette. 
The first 13 tests are automatically linked together. (auto tests) 
and the remaining tests require operator interaction (manual 
tests). The auto tests execute consecutively beginning with the 
test number entered and progressing until the last auto test has 
been executed or until the first test error is detected. The 
Manual tests, including utilities, require a separate entry for 
each test to be executed. “3 


NOTE 


Tests are initiated by entering a B 
or'a C followed by the appropriate 
test number. Refer to the heading 
Diagnostic Checkout in section 2 of 
this manual for test initiation 
procedure. 


AUTO TESTS 
7200 Channel Interface Test 


‘This test checks for correct operation of direct program control 
(DPC) commands such as device reset, read device ID, and 
prepare. Verifies valid and invalid command status, tests for 
interface data check and device not attached status. This test 
is automatically linked to test 7201. 


7201 Attachment/Series 1 Interface Test 


This test verifies that proper cycle steal communications can be 
successfully completed and correct status returned before any 
valid commands are issued. An invalid (all zeros) DCB is issued 
expecting the interrupt condition code to be ‘unit exception'. 
If unit exception is received the interrupt status byte (ISB), 
bit 3, is examined for an on condition (DCB specification 
check). A cycle steal status command is issued and words one, 
two, and three are checked for proper content. If any of the 
above results are not correct an error message is displayed con- 
taining suggested corrective actions, or test 7220 is automati- 
cally executed to define the problem in greater detail. This 
test is automatically linked to test 7202. 
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7202 Attachment/Disk Interface Test 


This downline diagnostic contains two separate tests: 


@ A wrap and disk reset command test that verifies the 
capability of the interface to transmit and receive data 
under both diagnostic commands (8700 and 873F). The test 
then verifies the disk reset (8404) function. : 


@ A sector/index test that verifies the presence of sector 
and index pulses, and verifies that index, followed by 59 
sectors, followed by an index pulse occurs. 


This test is automatically linked to test 7203. 


7203 Attachment Test 


This test verifies that the prepare command can allow interrupts 
on all levels. . It also tests the cycle steal status command and 
results obtained for correct contents, such as; interrupt status 
byte (ISB), not ready and power off status bits, word 3 of cycle 
steal status is zero, device control block (DCB) specification 
check, residual address word, and storage protect if available. 
It will force an invalid sector and invalid data address and 
verify the results. This test is automatically linked to test 
7206. 


7206 Wrap and RAM Test 


This test consists of downline diagnostics that: 
e@ Execute a wrap test from the attachment card to the MMD 
interface. This test verifies the correct operation of 
the bus and tag lines to and from the drive. 


@® Execute a 280 RAM test that verifies the correct opera- 
tion of the Z80 RAM (addresses 4080 - 43FF) located on 
the attachment card. 


@ Execute a buffer memory test that verifies the correct 
operation of the data buffer (addresses 8800 - 8BFF). 
located on the attachment card. 


@® Execute an internal RAM test that verifies the correct 


operation of the ID RAM used for ID compare operations. 
This test is automatically linked to test 7207. 
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7207 Write/Read Sector ID, and Data Sync Check - 


This test consists of downline diagnostics that use a simulated 
data stream to verify the correct operation of: 


@ The write sector ID sequence. 
e The read sector ID sequence. 
e The sync check in a data field sequence. 


This test is automatically linked to test 7208. 


7208 Write/Read Data, and ID Skewed Test 


This test consists of downline diagnostics that use a simulated 
data stream to verify the correct operation of: 


@ The write data sequence. 
e The read data sequence. 
e The write sector ID skewed sequence. 
@ The read sector ID skewed Sequence. 


This test is automatically linked to test 7209. 


7209 Diagnostic Read, Compare, and ECC Test 


This test consists of downline diagnostics that use a simulated 
data stream to verify the correct operation of: 


@ The read diagnostic sequence. 
e The ECC detection circuits. 
e The header compare tests. 
This test is automatically linked to test 7210. 


7210 Servo Test and RTZ 


This test consists of downline diagnostics that verify the RTZ 
command. The test verifies the proper sequence of signals for 
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| the following commands. 
| @ Zero (0) track seek 
@® Illegal maximum seek (value depends on MMD model) 


The RTZ test verifies the proper sequence of signals for an RTZ 
| command. This test is automatically linked to test 7213. 


7213 Read Sector ID Test 


This test determines the MMD model with a read ID command and 
establishes the correct test cylinders to be used. The test then 
performs a seek to the first test cylinder and reads the sector 
ID. The flag byte is tested for zero. If it is zero, the test 
will continue reading sector IDs for the complete track and the 

complete cylinder. An error count is recorded and at the end of 

bg the test a check is made for solid and intermittent read errors, 

| single or multiple head failures, or any other type of failures. 

| The test is repeated for the second test cylinder. The results 

| of the above tests may direct the customer engineer to do 

| additional testing. Abnormal errors detected by this test cause 

an automatic branch to error analysis routine 7220 for additional 
error isolation. 


| This test automatically links to test 7214. 


7214 Incremental Seek Test 


This diagnostic tests the drives capability to perform incremen- 
tal seeks by: 


@ Determining the MMD model and maximum cylinder with a 
read ID. 


e Issuing RTZ and verifying the address with the read 
sector ID. 


© Issuing one track seeks until the maximum cylinder is 
reached. All seeks are verified by read sector ID 
commands. - 


At maximum cylinder address, the direction is reversed 
and one track seeks are issued until cylinder 0 is 
reached. All seeks are verified by read sector ID 
commands. 


| 

| 

| This test is automatically linked to test 7215. 
| 
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7215 Seek Tests (All Seeks) 


This test determines the MMD model and maximum cylinder with a 
read ID command. The test then performs forward and reverse 
seeks (all seeks) between cylinders and verifies the cylinder | 
address by: 


e@ Issuing maximum seek forward (cylinder address depends on 
MMD model) and verifying cylinder address. 


@® Issuing maximum seek reverse -l, maximum seek forward -2, 
Maximum seek reverse -3, etc and verifying cylinder 
address after each seek until seek difference equals 0. 


e Then RTZ is issued and the sequence continues in the 
opposite direction beginning with maximum seek forward -l 
etc until seek difference equals 0. 


This test automatically links to test 7216. 


7216 Seek Tests (Random) 


This test determines the MMD model and maximum cylinder with a 
read ID command. The test then performs an RTZ and issues 2,000 
random seeks. The cylinder address is verified after each seek. 
The range of cylinder addresses depends on the MMD model. 


This test completes the automatically linked tests. 


ERROR ANALYSIS TESTS 


7220 Error Analysis Routine for ISB = 80 Hexadecimal 


This error analysis routine is executed when an abnormal condi- 
tion is detected in test 7201 or 7213. Test 7220 executes a 
cycle steal status command to determine which error code is 
contained in status word 3. A message is then displayed 
containing the error code and probable causes of error. If the 
solutions suggested do not correct the error condition, reference 
is uSually made to a paper-only SAM for additional 
troubleshooting suggestions. 
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MANUAL TESTS 


Some of the following manual tests have the capability of 
| Manually testing the MMDs fixed heads. These tests will require 
| the operator to specify which fixed head to access. To address a 
| fixed head, the operator must first add 80j¢ to the fixed head 
| number (0036 through 5F 16). Examples of this conversion 
| procedure are as follows: 


| © To select fixed head 011g add 8016 specify head 
number 8116 

| e To select fixed head 101g, add 8016 specify head 
| number 9016 

| 


) To select fixed head 5Fjg add 8016 specify head 
number DF 16 


The cylinder associated with a fixed head is cylinder 00. 


For operator convenience, the conversion procedure explained 
earlier has been completed for the 96 addresses included in the 
following address conversion chart. Each upper row in the chart 
contains the fixed head numbers and in the lower rows, the 
associated head addresses, which are the ones to specify and gain 
access to the desired fixed head. 


ADDRESS CONVERSION CHART 


NOTE 


8016 has been added already to the 
| fixed head addresses in chart. 


HEAD NO. |00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF 
ADDRESS 80 81 82 83 84 85 86 87 88 89 8A 8B 8C 8D 8E 8F 
HEAD NO. }10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E IF 
ADDRESS 90 91 92 93 94 95 96 97 98 99 JA 9B YC YD YE YF 
HEAD NO. |20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F 
ADDRESS AQ Al A2 A3 A4 A5 A6 A7 A8 AY AA AB AC AD AE AF 
HEAD NO. [30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F 
ADDRESS BO Bl B2 B3 B4 B5 B6é B7 B8 BY BA BB BC BD BE BF 
HEAD NO. |40 41 42 43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F 
ADDRESS CO Cl C2 C3 C4 C5 C6 C7 C8 CI CA CB CC CD CE CF 
| HEAD NO. |50 51 52 53 54 55 56 57 58 59 5A 5B 5C 5D 5E 5F 
| ADDRESS DO Dl D2 D3 D4 D5 D6 D7 D8 DI DA DB DC DD DE DF 


62947905 D RG 


OOOO OCO COORD CO OC 


7221 First Seek Test 


This is a downline loaded diagnostic that verifies the correct 
operation of the first seek (power up), heads load operation. 
This is not a simulated operation. This test requires operator 
response. 


7222 Read Sector ID Scope Loop Routine* 


This error analysis routine provides a diagnostic scope loop 
while reading a selected sector ID. If the Mode switch on the 
operator/programmer panel is in the Diagnostic position, the pro- 
gram will stop after each read sector ID command. The sector ID 
data is available in the following registers: 


R4 = Sync and flag bytes 


R5 = Cylinder bytes 
R6 = Head and sector bytes 
R7 = Condition codes received after the read sector ID 


command 


The program can be restarted by pressing the Start switch on the 
operator/programmer panel. If the Mode switch is in the Normal 
position, the program will continue to loop until a one or zero 
is entered via the assigned console. Entering a one causes a 
return to the beginning of the program for new parameter input. 
Entering a zero terminates the program. 


7223 Write Sector ID Scope Loop Routine* 


This error analysis routine provides a diagnostic scope loop 
while writing a selected sector ID. If the Mode switch on the 
operator/programmer panel is in the Diagnostic position, the 
program will stop on error with the condition code in Register 7, 
Level 3. If no error occurs, program will ioop until a one or 
zero is entered. When the Mode switch is in the Normal position, 
the program continues to loop (errors are ignored) until a one or 
zero is entered via the assigned console. Entering a one causes 
a return to the beginning of the program for new parameter 

input. Entering a zero terminates the program. 


This test has the capability of manually testing fixed heads. 
Reference text under Manual Tests for information on how to 
select correct addresses for heads. 
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7224 Read Sector ID Routine* 


This error analysis routine reads a selected sector ID, displays 
the ID data on the console, and stores the ID data beginning at a 
fixed memory location called TURESUL (18C8j,¢). The information 
contained is as follows: 


18C8 (lst word) = Initial and interrupt condition codes 


18CA (2nd word) 


Sync and flag bytes read 


18CC (3rd word) Two cylinder bytes read 


Head and sector bytes read 


18CE (4th word) 


7225 Write Sector ID Routine* 


This error analysis routine writes a selected sector ID data 
pattern. The written ID data pattern is then displayed on the 
assigned console. This routine can be used for changing the 


~ sector ID when a defective sector is encountered. 


7226 Read Data Routine* 


This error analysis routine reads one sector of data from the 
selected cylinder, head, and sector address specified by the 
input parameters. The sector data is then displayed on the 
assigned console. If an error is encountered while reading data, 
the error information is displayed on the assigned console. Note 
that this test cannot be run unless a alternate POnP ere is the 
assigned console. 


7227 Write Data Routine* 


This error analysis routine writes one sector of data at the 
selected cylinder, head, and sector address specified by the 
input parameters. The data written is displayed on the assigned 
console. If an error is encountered while writing data, the 
error information is displayed on the assigned console. 


*This test has the capability of manually testing fixed heads. 
Reference text under Manual Tests for information on how to 
select correct addresses for heads. 
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7228 Write/Read Compare Data Routine* 


This error analysis routine writes one sector of data using the 
data pattern selected via the input parameters. The sector data 
is then read back into a second buffer. The write and read 
buffers are then compared. If the buffer data is not equal, an 
error is displayed on the assigned console. The data buffer 
contents are displayed on the assigned console at the completion 
of this test. | 


READ/WRITE/HEAD SELECT ROUTINES 
7230 Write/Read Data Test 


This test verifies the ability of the MMD to write and read 
various data patterns in the data field correctly. The CE is 
asked to respond yes or no to the question "do you want to write 
on this disk pack". If the response is no, the test terminates. 
If the response is yes, the test seeks to the CE cylinder and 
uses each head to write and read five data patterns. The data 
patterns are EB6DB6DB (worst case pattern), alternating ones and 
zeros, alternating zeros and ones, all zeros, and all ones. Each 
data pattern is read back and compared bit by bit. If all bits 
compare, the testing operation is repeated for all heads of the 
test cylinder. If an error is detected, an error message is 
generated indicating the failing head, whether the error was 
during write or read, type of failure, and data pattern being 
used. Error information may direct the CE to specific error 
analysis routines for more definition of the problem. This test 
requires operator response. 


7235 Command and Sequence Test 


This test issues a sequence of chained commands. The sequence 
is: recalibrate, seek, seek head. After the chain is completed 
the ending condition code is examined for correct results. If it 
is not correct, an error message is displayed containing sugges- 
ted corrective actions to be performed. This test checks the 
firmwares capability to chain DCB's. 


7240 Error Correction Code Test 


This test verifies the ability of the MMD and attachment feature 
to correct data errors up to four bits in length. The CE is 
asked to respond yes or no to the question "do you want to write 
on this disk pack". If the response is no, the test terminates. 
If the response is yes, it also verifies that it will not correct 


*This test has the capability of manually testing fixed heads. 


Reference text under Manual Tests for information on how to 
select correct addresses for heads. 
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errors greater than four bits in length. The errors are created 
in various areas of the data and ECC fields. Errors are tested 
using both single and multiple sectors. The data is read back by 
issuing a read short command and status is checked for valid 
contents. The errors are generated using first one bit bad and 
increasing to five bad bits. This test requires operator 
response. 


7245 Servo Adjustment Routine* 


This utility allows the customer engineer to perform servo 
adjustments to the MMD through the use of software looping. The 
various software loops provided are: 


@ Direct seek with recalibrate back to cylinder 0. 
@e Repeat seeks between any two cylinders. 
® Incremental seeks, forward and reverse. 


No read sector ID is done after any seeks, and error checking is 
bypassed. The CE is asked to input all seek values and the loops 
will continue to run until the CE responds with a l to stop the 
loop or a 0 to terminate the test. 


7250 Write Sector ID Test 


This test verifies the write sector ID command results. The test 
will seek to a test cylinder and asks the CE if a write sector ID 
can be allowed on the disk pack. If not, the test ends. If yes, 
the test reads sector IDs until one is found with a flag byte 
equal to zero. Then a write sector ID command is issued with six 
data bytes, each containing data patterns of first FF, then AA, 
55, and 00. These patterns are read back and verified. This 
procedure is repeated for all heads in the test cylinder. An 
error count is totaled during the test. At the end of testing, 
it is determined if errors occurred on one or multiple heads, and 
if the errors are solid or intermittent. The original sector ID 
data is then rewritten to the original sector. This test 
requires operator response. 


7260 Read Sector ID Skewed Routine* 


This program can be used to read a selected sector ID skewed and 
display the ID data on the alternate console. The ID data is 


*¥This test has the capability of manually testing fixed heads. 
Reference text under Manual Tests for information on how to 


select correct addresses for heads. 
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stored in a fixed memory location called TURESUL (18C8,¢), The 
information in TURESUL is as follows: 


e First word = Initial and interrupt condition codes 
@ Second word = Sync and flag bytes read- 
e Third word = Two cylinder bytes read 


@ Fourth word = Head and sector bytes read 


7261 Write Sector ID Skewed Routine* 


This program can be used to write a selected sector ID skewed 
with a selected ID data pattern. The written ID data pattern is 
then displayed on the alternate console. This routine can be 
used for changing the sector ID when a defective sector is found. 


7266 Display Cycle Steal Status Routine 


This routine obtains cycle steal status of the last operation on 
the alternate console. 


UTILITIES 


72F1 Disk Data Integrity Routine* 


This utility performs read verify operations on.a disk of unknown 
data. The program verifies all primary and alternate sectors. 
When errors are detected, the cylinder, head, and sector 
containing the error is displayed on the assigned alternate 
console. With the Mode switch in the Diagnostic position, the 
program will stop after each error. Error information is then 
contained in the following Level 3 registers: 


e R3 = Halt Code e R6 = Sector 
e@ R4 = Cylinder @e R7 = Error Count 
@ R5 = Head 


*This text has the capability of manually testing fixed heads. 
Reference text under Manual Tests for information on how to 
select correct addresses for heads. 
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Upon restarting the CPU, the program continues verifying the 
remaining sectors on the disk. The utility can be selected to 
read verify the entire disk or any one track. If the one track 
option is selected, the number of times to loop on read 
verification can be specified. The loop count can vary from one 
to infinite. Error recording and display remains the same as ~ 
previously described. The test program also verifies data on any 
fixed heads. 


72F2 Data Strobe and Track Offset Routine* 


This utility allows reading data from the CE cylinder (depends on 
MMD model) using selectable early or late data strobes. The 
device address is selected by the operator at program initia- 
tion. The read verify command is used to read the data. With 
the Mode switch in the Diagnostic position, the program will stop 
after each error. Error information is then contained in the 
following Level 3 registers: ; 


e 

y *) 
iN 
il 


Cylinder - @ R6 Sector 


@ R5 = Head e R7 


Error Count 


Upon restarting the CPU, the program continues reading the data 
from the CE cylinder. 


72F3 MMD IPL Logic Test 


This utility can be used to verify the IPL logic on the MMD 
attachment card. This test requires that the MMD be set up 
properly as an IPL source and that the correct source is selected 
via the Series/l PRIMARY/ALTERNATE IPL source switch. At this 
time, diagnostic IPL capabilities exist only on the 740B or 
FA740C (LSI) attachment cards. Use of this utility to verify the 
IPL logic of an equipment FA740A (MSI) attachment card will 
result in a false error indication. 


*This text has the capability of manually testing fixed heads. 
Reference text under Manual Tests for information on how to 
select correct addresses for heads. 
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CYCLE STEAL STATUS WORDS 


A Start Cycle Steal Status command transfers status information 
to the Series/l processor. Significance of the various status 
words is described in the following paragraphs. Refer to para 
3.22 for the procedure to be used to obtain the cycle steal 
status words during an error abort when using the operator/ 
programmer panel as the alternate console. 


CYCLE STEAL STATUS WORD 0 (Residual Address) 


When a read operation is halted, the processor storage address 
where the last cycle steal of data occurred remains in the 
address counter of the attachment card (controller). This is the 
residual address and is accessible as cycle steal status word 0. 
On write operations, the residual address may be up to four 
sectors in advance of the disk sector being written; cycle steal 
status word 2 identifies the last sector successfully written 
plus one. (See Cycle Steal Status Word 2.) 


CYCLE STEAL STATUS WORD 1 (Device Status) 


Cycle steal status word 1 provides 16 possible reasons why the 
previous start command did not end normally (table A-l). 


CYCLE STEAL STATUS WORD 2 (Last Sector Written) 


Cycle steal status word 2 contains the address of the last sector 
the disk unit attempted to read or write during a data operation 
that ended early due to an error. Bits 0 through 9 of the word 
are set to zero and bits 10 through 15 are set to the sector 
number. The exception condition code, 010 is presented at 
interrupt service time. If the write operation ended normally, 
the number in bits 10 through 15 of cycle steal status word 2 is 
one greater than the last sector written on the disk. 


CYCLE STEAL STATUS WORD 3 (Error Number) 


The first byte of word 3 provides a hexadecimal number that 
identifies the Device Feature code. The codes are: I1F = 9.3 MB, 


JE = 13.9 MB, 12 = 63.2 MB with 1.48 MB FH, 1A = 63.2 MB, and 19 = 


126.4 MB. 
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The second byte of word 3 provides a hexadecimal number that 
indicates a firmware detected error. Descriptions of these error 
codes are listed in table A-2. 


CYCLE STEAL STATUS WORD 4 (ECC Correction Count) 


Cycle steal status word 4 is set to zero at power-on and the 
number of ECC corrections made while power is on is accumulated. 


CYCLE STEAL STATUS WORDS 5 THROUGH 9 


Cycle steal status words 5 through 8 are used to return error 
information found by the downline diagnostics. The content of 
these words is determined by the particular diagnostic being 
executed. 


Cycle steal status word 9 through 11 are used to present MMD 


microprocessor fault codes to the Series/l. A maximum of 6 
l-byte error codes will be presented in words 9 through ll. 
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TABLE A-l. CYCLE STEAL STATUS WORD 1 ERROR DEFINITIONS 


This bit is set to 1 when at least one but not all of the 
sectors in a multiple sector operation has been transferred 
and the end of the last sector on the track is detected 

The detection of end of track does not result in an automa- 
tic head change. However, this bit may be used to transfer 
the available sectors and indicate the number of sectors 
remaining to be transferred by using a second DCB with a new 
head number. 


End of track* 


This bit is set to 1 when an unequal comparison for the sync 
byte at the beginning of either an ID field or data field 

occurs. Bit 3 of cycle steal status word 1 is also set to l 
if an ID field caused the error. 


Sync check* 


Not Used 


No record 
_— found* 


This bit is set to 1 if, after at least one rotation of the 
disk, the disk unit has not found a sector ID that compares 
equal to the sector information provided in the DCB. 


This bit is set to 1 when a sector or index pulse is 
detected while a write signal is active. 


Write gate 
check* 


This bit becomes 1 if a bit is either lost or gained when 
the parallel channel data is converted to serial data during 
a write operation. 


Serializer/ 
deserializer 
check* 


This bit becomes a 1 when the servo PLO in the disk unit is 
not synchronized. 


Phase locked 
oscillator 

(PLO) out of 
syne check* 


This bit is set to 1 if a malfunction results in an unsafe 
condition. If this bit is set, one or more of the unsafe 
conditions indicated by bits 11 and 12 are present. An 

unsafe condition inhibits read/write and seek operations. 


Unsafe** 


File data 
check* 


This bit is set to 1 if the ECC bytes that validate each 

sector ID and data field are in error. The ECC is used only 
to validate the ID and does not attempt to correct the ID if 
an error occurs. 


Seek error*® 


This bit is set to 1 if a seek operation fails to complete 
successfully in approximately 500 milliseconds. 


Not used 


Al here indicates no write transitions were detected for a 
write operation, or write was detected but write was no 
selected. 


Write fault** 


A 1 here indicates more than one head was selected for a 
read or write operation. 


Multiple head 
select ** 


Servo Unsafe A 1 here indicates a write operation selected and either the 
read/write heads were not on track, or the PLO was out of synch- 


ronization. 


Not used 


Not ready or 
power-off** 


This bit is set to 1 when power-up is incomplete or the disk 
unit 1) is not up to rotational speed, 2) failed to recali- 
brate after power-up, or 3) is unsafe. 


*If the response to the next start command is satisfactory (condition code 111), 
these bits are reset. 


**Bits 7, 11, 12, 13, and bit 15 (unless 15 is set to 1 by a power-on delay) can be 
reset by a system reset, power-on reset, device reset command, or halt I/O signal. 
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CYCLE STEAL STATUS WORD 3 ERROR DEFINITIONS 


ERROR NO. ISB VALUE ISB TYPE EXPLANATION 
(HEXADEC IMAL) 


02 


04 


08 


10 


40 


NOT USED 
NOT USED 


01 


NOT USED 


40 


10 


NOT USED 


NOT USED 


NOT USED 


40 


NOT USED 


Interface data 
check 


Protect check 


Invalid storage 
address 


Storage data 
check 


DCB Specification 
check 


Delayed command 
reject 


AT THIS TIME 
AT THIS TIME 


Interface data 


AT THIS TIME 


Delayed command 
reject 


Odd chain address 


AT THIS TIME 
AT THIS TIME 
AT THIS TIME 


Delayed command 
reject 


AT THIS TIME 


Bad parity has been detected on 
a cycle steal data transfer from 
the attachment to Series/1. 


On a cycle steal transfer the 
processor has detected a mismatch 
between the address key presented 
by the attachment and that of the 
storage location addressed. 


The address presented by the 
attachment on a cycle steal data 
transfer is outside the range of 
the CPU's memory. 


Bad parity has been detected on 
data being read from Series/1l 
memory. 


An illegal recovery parameter has 
been specified by the recover 
command (DCB) control word (0004). 


A DPC command has been issued to 
the attachment which is not a 
20XX, 60XX, 6FXX, 7OXX, 7DXX, 
7EXX, or 7FXX. At DPC presenta- 
tion time, a condition code of 7 
was satisfactorily issued. 


Bad parity has been detected on a 
data transfer from the Series/1 
to the attachment. 


The DCB address specified in the 
modifier field of a start cycle 
steal immediate device control 
block is odd and therefore 
inaccessible to the attachment. 


The last DCB issued to the attach- 
ment specifies chaining and the 
chain address presented is odd. 


The DCB address specified in the 
modifier field of a start diag- 
nostic immediate device control 
block is odd and therefore 
inaccessible to the attachment. 


_ TABLE A-2. 
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14 


15 


16 


17 


18 


19 


1A 


1B 


1c 
1D 
1E 
1F 
20 
21 


22 
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CYCLE STEAL STATUS WORD 3 ERROR DEFINITIONS (CONTD) 


ERROR NO. ISB VALUE ISB TYPE EXPLANATION 
(HEXADEC IMAL) 


10 


10 


10 


40 


NOT USED 


10 


10 


10 


10 


NOT 
NOT 
NOT 
NOT 
NOT 
NOT 


NOT 


USED 


USED 


USED 


USED 


USED 


USED 


USED 


DCB specification 
check 


DCB specification 
check 


DCB specification 
check 


DCB specification 
check 


Delayed command 
reject 


AT THIS TIME 


DCB specification 
check 


DCB specification 
check 


DCB specification 
check 


DCB specification 
check 


AT THIS TIME 
AT THIS TIME 
AT THIS TIME 
AT THIS TIME 
AT THIS TIME 
AT THIS TIME 


AT THIS TIME 


The input flag, bit 213 in 

word 0, of a start diagnostic DCB 
is in the wrong phase. It should 
be a one. 


The byte count specified by 
word 6 of a start diagnostic DCB 
is odd. 


The byte count presented in 

word 6 of the current DCB is 
greater than that allowed for a 
Start diagnostic operation. Byte 
count greater than 040016. 


The data address in word 7 of a 
Start diagnostic DCB is odd and 
therefore inaccessible to the 
attachment. 


The DCB address specified in the 
modifier field of a downline 
loaded diagnostic immediate 
device control block is odd and 
therefore inaccessible to the 
attachment. 


The input flag, bit 213 in 
word 0, of a downline loaded 
diagnostic DCB is in the wrong 
phase. It should be a zero. 


The byte count presented in 
word 6 of a downline loaded diag- 
nostic DCB is odd. 


The byte count specified by DCB 
word 6 is too large for an down- 
line loaded diagnostic command. 
Byte count equal to or greater 
than 03001¢. 


The data address in word 7 of an 
downline loaded diagnostic DCB is 
odd and therefore inaccessible to 
the attachment. 
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TABLE A-2 CYCLE STEAL STATUS WORD 3 ERROR DEFINITIONS (CONTD) 


ERROR. NO. ISB VALUE ISB TYPE EXPLANATION 
(HEXADEC IMAL) 


Delayed command 
reject 


The DCB address presented in the 
modifier field of a start cycle 
steal status immediate device 
control block is odd and there- 
fore inaccessible to the 


attachment. 
24 NOT USED AT THIS TIME 
25 10 DCB specification | The input flag, bit 213 in 
- check word 0, of a start cycle steal 
status DCB is in the wrong phase. 
It should be a one. 
26 10 DCB specification The byte count specified in 
check word 6 of a start cycle steal 
status DCB is odd. 
27 10 DCB specification The byte count presented in DCB 
check word 6 is excessive for a start 
cycle steal status command, byte 
count greater than 0018j¢. 
28 10 DCB specification The data address in word 7 of a 
check start cycle steal status DCB is 
odd and therefore inaccessible to 
the attachment. 
29 NOT USED AT THIS TIME 
2A 80 Device status The MMD interface is presenting 
available all ones. This is an indication 
that MMD power may be off or a 
cable connection problem exists. 
2B 80 Device status The MMD interface is presenting 
available all zeroes. This is an indica- 
tion that a cable connection or 
power problem exists. 
2C 80 Device status The MMD interface is not sending 
available the proper information. This is 
an indication that either a cable 
connection or power problem 
exists. Possible cable problem. 
2D 80 Device status The feature ID presented by the 
available MMD is not an allowable ID. 
Possible cable problem. 
2E 80 Device status The MMD was not ready and not on 
available cylinder during a power on reset 
sequence. 
2F 80 Device status The MMD was not ready and on cyl- 
available inder during a power on reset 
sequence. 
30 80 Device status The MMD was ready and not on cyl- 
available inder during a power on reset 
sequence. Possible cable problem. 
80 Device status The seek requested took longer 


31 


available 


than 130 ms to complete. No seek 
end or seek error interrupt was 
received from the MMD. 
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TABLE A-2. CYCLE STEAL STATUS WORD 3 ERROR DEFINITIONS (CONTD) 


ERROR NO. ISB VALUE 
(HEXADECIMAL) 
32 80 
33 NOT USED 
34 80 
35 80 
36 80 
37 NOT USED 
38 80 
39 80 
3A 80 
3B 80 
3C 80 
3D NOT USED 
3E NOT USED 
3F NOT USED 
40 10 
41 10 
42 10 
43 10 
44 80 
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ISB TYPE 


Device status 
available 
AT THIS TIME 


Device status 
available 


Device status 
available 


Device status 
available 


AT THIS TIME 


Device status 
available 


Device status 
available 
Device status 
available 
Device status 
available 
Device status 
available 

AT THIS TIME 
AT THIS TIME 
AT THIS TIME 
DCB specification 


check 


DCB specification 
check 


DCB. specification 
check 


DCB specification 
check 


Device status 
available 


EXPLANATION 


A parity @rror occurred on 
transfer from the attachment to 
the MMD. 


The MMD interface is presenting 
all zeroes. This is an indication 
that a cable connection or power 
problem exists. 


The MMD interface is presenting 

all ones. This is an indication 
that a cable connection or power 
problem exists. 


Possible parity error. Replace 
microprocessor board, Bus In/ 
Bus Out boards of MMD. Check 
Cable Connections. 


A syne or ECC* error occurred in 
a read diagnostic operation. 


An ID syne error or an ID CRC 
error occurred in a read diag- 
nostic operation. 


Sector counting operation. 


Unit not ready. or hardware 
error fault present following 
seek. 


Seek error. 


An odd byte count has been pre- 
sented in DCB word 6 of a byte 
counting DCB. 


An odd data address has been 
specified by DCB word 7 of a byte 
counting DCB. 


An illegal modifier has been 
presented in DCB word 0 of 
start cycle steal DCB. 


The phase of the input flag 

bit 13 of DCB word 0 is inappro- 
priate for the modifier specified 
in that word. 


The MMD is not ready or not on 
cylinder at the beginning of a 
start cycle steal command. 
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TABLE A-2, CYCLE STEAL STATUS WORD 3 ERROR DEFINITIONS (CONTD) 


ERROR NO. ISB VALUE ISB TYPE EXPLANATION 
(HEXADECIMAL) 


tof! 


available be disabled during write tests. 
46 NOT USED AT THIS TIME 
47 NOT USED AT THIS TIME ss 
48 10 DCB specification The byte count specified in 
check word 6 of the current_write 
sector ID or write-séctor skewed 
DCB is other than 6. 
49 10 DCB specification The physical sector count speci- 
check fied in word 2 of a write sector 
ID or write sector ID skewed DCB 
is greater than 003Bj6, the 
maximum count allowable. 
4A 80 Device status A write sector ID or write sector 
available ID skewed operation has run 
beyond the time required for 
completion and has yet to 
terminate. 
4B NOT USED AT THIS TIME 
4C 10 DCB specification The head requested :-in word 4 of 
check a seek DCB is outside the 
addressable range of this device. 
4D 10 DCB specification The relative number of cylinders 
check expressed in word 1 of a seek DCB 
would, if added to the current 
cylinder address, drive the pos- 
itioner beyond cylinder 033616 
or 12E,;¢6 if this is a AA 9.3-megabyte 
or CA 13.9-megabyte device type. 
4E NOT USED AT THIS TIME 
4F NOT USED AT THIS TIME 
50 10 DCB specification The byte count specified in 
check word 6 of. the current. write imme- 
diate DCB is other than 6. 
51 10 DCB specification The physical sector count 
check specified in word 2 of a write 
immediate DCB is greater than 
003B16.- 
52 NOT USED AT THIS TIME 
53 NOT USED AT THIS TIME 
54 10 DCB specification The byte count expressed in 
check word 6 of a read sector ID or 
read sector ID skewed DCB is 
other than 6. 
55 10 . DCB specification The physical sector count 
check specified by byte 0, word 2 of 
a read sector ID or read sector 
ID skewed DCB is greater than 
0003. 
56 80 Device status A read sector ID or read sector 


Device status 


Write Protect switch on MMD must 


available ID skewed operation has run 
beyond the time required for com- 
pletion and has yet to terminate. 
rors - \ ON a =~ ae. ON oN ss Hes: 
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TABLE A-2 CYCLE STEAL STATUS WORD 3 ERROR DEFINITIONS (CONTD) 


ERROR NO. ISB VALUE ISB TYPE EXPLANATION 
(HEXADEC IMAL) 
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available 


NOT USED AT THIS TIME 
58 10 DCB specification The byte count expressed in 
check word 6 of a read immediate DCB 
is not equal to 6. 
59 10 DCB specification The physical sector count pre- 
check sented in byte 0, word 2 of 
read immediate DCB is greater 
than O03By¢- 
5A NOT USED AT THIS TIME 
5B NOT USED AT THIS TIME 
5C 10 DCB specification The byte count specified in 
check word 6 of a read diagnostic DCB 
is not equal to 0100j¢. 
5D 10 DCB specification The physical sector count 
| check expressed in byte 0, word 2 of 
| a read immediate DCB is greater 
than 003By¢6. 
5E 80 Device status A read diagnostic operation has 
available run beyond the time required for 
completion and has yet to 
terminate. 
EF 80 Device status A read or read verify operation 
available has taken longer than necessary to 
reach completion. 
FO 10 DCB specification The sector number specified in 
check Byte 1, word 4 of a write, read, 
or read verify DCB is greater 
than 003By¢- 
| Fl 80 Device status The disk was not ready at the 
| available beginning of a write, read, or 
| read verify operation. 
| F2 80 Device status A data field ECC register parity 
available error occurred on a write data 
operation. 
F3 80 Device status A header error of indeterminate 
available “mature occurred during the 
current operation. 
F4 80 Device status The sync byte in the current 
available header field was not found. 
F5 80 Device status A header or data error occurred 
available and the firmware was unable to 
determine the cause. 
F6 80 Device status The sync byte in the current data 
available field was not found. 
F7 80 Device status A header ECC* error occurred on 
available the current write data operation. 
F8 80 Device status The ID argument specified by the 


DCB could not be found in one 
revolution of the disk. 
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CYCLE STEAL STATUS WORD 3 ERROR DEFINITIONS (CONTD) 


ISB VALUE 


NOT USED 


NOT USED 


ISB TYPE 
Device status 
available 


Device status 
available 


AT THIS TIME 
AT THIS TIME 
Device status 


available 


Device status 


Device status 
available 


Device status 
available 


EXPLANATION 


A header ECC* error occurred on 
the current read data operation. 


The end of the track has been 
reached and the number of bytes 
to be transferred as specified 
in DCB word 6 has not been 
reached. The number of sectors 
transferred will be reported and 
remaining sectors or bytes will 
be transferred with an additional 
DCB. 


Hardware error. Look at 
Cycle steal status Word 1 
error definitions. 


A ECC* error occurred in an ID 
field during a read or write 
operation. 


An ECC* error occurred in a data 
field during a read operation. 


The MMD interface is not pre- 
senting the correct information. 
This is an indication that the 
SMD has either a power or cable 
problem. 


*The ECC is used only to validate the ID and does not attempt to correct the ID 
if an error occurs. 
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Before executing diagnostic tests, read and understand the following: 


Diagnostic test execution assumes that correct voltages 
are present within the MMD and Series/l. Refer to the 
paper-only SAMs for troubleshooting power faults in the 
MMD. Refer to Installation and Checkout, section 2 of 
this manual, to verify correct Series/l I/O bus voltage. 


If diagnostic tests end abnormally (with or without 
message) or a meaningless abort message, check device 
address switch on attachment card for correct switch 
settings, reseat attachment card and rerun tests. If the 
problem persists, replace attachment card, I/O cables, Bus 
In (A2A04) and Bus Out (A2A03) cards one at a time until 
problem is corrected. Attachment card replacement 
requires setting switches to select MMD device address 
(refer to attachment card installation instructions, 
section 2 of this manual). 


Diagnostic test halts -- When the halt code is a 
diagnostic test number, the Level 3 registers contain the 
following: 


RO = Step number 

Rl = Device address and type code (AATT) 
R2 = Unit address (if used) 

R3 = Pointer to starting address in memory 


containing additional information (following an 
error abort only). 


If the diagnostics run but the customers software aborts 
or results in incorrect data, check/replace the attachment 
card (this condition can result because the diagnostics 
are restricted to using only the lower 16K of memory). 


Always rerun auto diagnostics (enter B7200) to verify 
correct operation after performing maintenance on the MMD. 


This manual contains diagnostic based SAMS covering the 
presently released MMD BASIC diagnostic tests only. These 
are: 


7200 7210 7223 7240 
7201 7213 7224 7245 
7202 | 7214 7225 7250 
7203 | 7215 7226 7260 
7206 7216 7227 7261 
1207 7220 7228 72F1 
7208 7221 7230 72F2 
7209 7222 7235 72F3 


The auto tests 7200 through 7216 do not write on the disk. Ifa 
problem is suspected in this area run manual tests 7230, 7228, 
7227, and 7240. 
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. This is the first of a series of MMD auto diagnostic tests. 
Initiation is performed by entering B7200 at the Alternate or 
Primary console as applicable to enable loading from the CDC 
BASIC diskette. 


001 YN Halt I/O command (FO). CC=7? 

002 : 1 Reseat/replace attachment card. (1) 

003 YN Prepare command (60), I bit off with 0000;¢. CC=7? 

004 : YN CC=5? 

005 :: Y N CC=0? 

006 ::: c Invalid initial CC. Reseat/replace attachment 
ge os card. (1) 

007 : : 7 CC=0 after prepare command. Reseat/replace 
= x attachment card. (1) 

008 : fl CC=5 after prepare command. Reseat/replace 
: attachment card. (1) 

009 Y N Prepare command (60), I bit off with 222216. CC=7? 

010 : 1 Go to step 004 above. 

011 YN Prepare command (60), I bit off with FFFE,]¢6.  CC=7? 

012 : 1 Go to step 004 above 

013 N Invalid command (00). CC=3? 

014 +: 1 Not initial CC=3 after invalid IDCB. Reseat/replace 
: attachment card. (1) Check I/O cable connections, 
: replace cards A2A03, A2A04, A2B02 (2), replace I/O 
: cables. 

015 Y N Invalid command (01). CC=3? 

016 : 1 Not initial CC=3 after invalid IDCB. Reseat/replace 

8 attachment card. (1) Check I/O cable connections, 


replace cards A2A03, A2A04, A2B02 (2), replace I/O 
cables. 


A CHANNEL INTERFACE TEST SAM 7200-1 


A 62947905 A 
1 
017 YN Invalid command (02). CC=3? 
018 : 1 Not initial CC=3 after invalid IDCB. Reseat/replace 
: attachment card. (1) Check I/O cable connections, 
: replace cards A2A03, A2A04, A2B02 (2), replace I/O 
3 cables. 
019 YN Invalid command (04). CC=3? 
020 : 1 Not initial CC=3 after invalid IDCB. Reseat/replace 
: attachment card. (1) Check I/O cable connections, 
3 -replace cards A2A03, A2A04, A2B02 (2), replace I/O 
: cables. 
021 YN Invalid command (08). CC=3? 
022 : 1 Not initial CC=3 after invalid IDCB. Reseat/replace 
: attachment card. (1) Check I/O cable connections, 
: replace cards A2A03, A2A04, A2B02 (2), replace I/O 
: cables. 
023 YN Invalid command (10). CC=3? 
024 : 1 Not initial CC=3 after invalid IDCB. Reseat/replace 
: attachment card. (1) Check I/O cable connections, 
: replace cards A2A03, A2A04, A2B02 (2), replace I/O 
: cables. 
025 ¥N Invalid command (42). CC=3? 
026 : 1 Not initial CC=3 after invalid IDCB. Reseat/replace 
: attachment card. (1) Check I/O cable connections, 
: replace cards A2A03, A2A04, A2B02 (2), replace I/O 
$ cables. 
027 YN Invalid command (80). CC=3? 
028 : 1 Not initial CC=3 after invalid IDCB. Reseat/replace 
: attachment card. (1) Check I/O cable connections, 
: replace cards A2A03, A2A04, A2B02 (2), replace I/O 
: cables. 
029 YN Device reset command (6F) CC=7? 
030 : Y N CC=0? 
031 : : 1 Invalid CC after device reset command. Reseat/ 
2 3 replace attachment card. (1) Rerun test. 
3:33 
AB 


CHANNEL INTERFACE TEST (CONTD) SAM 7200-2 
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CC=0 after device reset command. Reseat/replace 


Kj oe 


[rH oo Zz 


| eo ee 


attachment card. (1) Rerun test. 
Prepare command (60), I bit on. CC=7? 
CC=5? 

CC=0? 


Invalid CC after prepare command. Reseat/ 
replace attachment card. Rerun test. 


CC=5 after prepare command. Reseat/replace 
attachment card. (1) 


CC=0 after prepare command. ReSeat/replace 
attachment card. (1) Rerun test. 


Branch to test 7201 (SAM 7201). 


(1) Before replacing card, disconnect Bus In and 
Bus Out cables from attachment card and rerun 
test. If test error still occurs, replace 
attachment card. If test runs OK, troubleshoot 
MMD interface logic and I/O connections. 


The attachment card contains switches to select 
MMD device address (refer to Attachment Card 

and I/O Cable Installation, section 2 of this 
manual). 


(2) Refer to Setting Sector Select Switches, sec- 


tion 2 of this manual for correct switch 
settings of A2B02. 
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This test is automatically linked from test 7200. Some errors 
cause an automatic branch to error analysis routine 7220 for 
additional isolation. 


001 
002 


003 


004 


005 
006 
007 


008 


009 
010 
011 


012 


016 


017 
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Halt I/O command (FO). CC=7? 
Not CC=07 after halt I/O. Reseat/replace attachment 
card/cables. (1) Replace A2A04, A2A03. If error 
persists, go to SAM 7282. 
Device reset command (6F). CC=7? 
Not CC=07 after device reset. Reseat/replace attach- 
ment card/cables. (1) Replace A2A04, A2A03. If error 
persists, go to SAM 7282. 
Invalid DCB (all zeroes). CC=0702? 
CC=0703? 
Not CC=0702 or 0703 after start cycle steal invalid 
DCB command. Reseat/replace attachment card/ 
cables. (1) Replace A2A04, A2A03, A2C03. If error 
persists, go to SAM 7282. 
CC=0703 after start cycle steal command containing 
invalid DCB. Reseat/replace attachment card/ 
cables. (1) Replace A2A04, A2A03, A2C03. If error 
persists, go to SAM 7282. 
ISB bit 3 = on? 
ISB bit 0 = on? 
ISB bits 0 or 3 not on after invalid DCB. Reseat/ 
replace attachment card/cables. (1) Replace A2A04, 
A2A03. If error persists, go to SAM 7282. 
Branch to test 7220 (SAM 7220). 
Cycle steal status. CC=0703? 


Go to step 030 this test. 
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Check cycle steal status words l, 2, and 3. Result = 
0000? 


Result not equal 0001? 

Cycle steal status word 1 is not zero. Reseat/ 
replace attachment card/cables. (1) Replace A2A04, 
A2A03. If error persists, go to SAM 7282. 

Result not equal 0002? 

Cycle steal status word 2 is not zero. Reseat/ 
replace attachment card/cables. (1) Replace A2A04, 
A2A03. If error persists, go to SAM 7282. 

Result not equal 0004? 

Cycle steal status word 3 is not 0042. Reseat/ 


replace attachment card/cables. (1) Replace A2A04, 
A2A03. If error persists, go to SAM 7282. 


Invalid error. Rerun auto tests. If error persists, 
call for assistance. 


Branch to test 7202 (SAM 7202). 


je ee pas} 


(From step 017). CC=0702? 


CC not equal to 0703 or 0702 after cycle steal status. 
Rerun auto tests. If error persists, go to SAM 7282. 


Result = 0001? 
Cycle steal status CC=0702?, word 1, bit 15 off (not 


ready or power off = 0). Rerun auto tests. If error 
persists, go to SAM 7282, 


Cycle steal status CC=0702, word 1, bit 15 on (not ready 
or power off =1). Rerun auto tests. If error per- 
sists, go to SAM 7282. 


(1) The attachment card contains switches to select MMD 


device address (refer to Attachment Card and I/0 
Cable Installation, section 2 of this manual). 


ATTACHMENT/SERIES 1 INTERFACE TEST (CONTD) SAM 7201-2 
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This test is automatically linked from test T7201. 


OOl1l YN Run first downline. CC=0703? 


002 : N CC=0702? 

003 Z Unexpected status condition. Replace attachment 
es card. (1) 

004 y N Does test result = 07028000? 
, : z Go to step 032. 

005 Y N Did wrap test run OK using 8700? 
1 Go to step 031. 

006 : Y N Did wrap test run OK using 873F? 
: : 1 Go to step 030. 

007 : Y N Did Bus In equal zero after disk reset command? 
: a Go to step 029. 

008 : Y N Did tri-state bus equal all ones after disk reset 
2: : command? 
; : i Go to step 028. 

009 Y N Did gap counter equal zero after disk reset command? 
: : 1 Go to step 027. 

010 : Y N Did maskable interrupt register equal zero after 
: : : disk reset? 
: : if Go to step 026. 

011 v N Did state register equal zero after disk reset 
3 command? 
i H Go to step 025. 

012 Did read status equal zero after disk reset command? 


Ine Z 


Go to step 024. 
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Did DS1 equal On a ana Ready after disk reset. 
command? 
Go to step 023. 


Did DS2 equal Start, Up to sabe Heads Loaded, and 
Fine mode? 


Go to step 022. 
Did DS3 equal zero after disk reset command? 
Go to step 021. 


Did ECC Register 0 equal zero after disk reset 
command? 


Go to step 020. 


Did maskable interrupt register equal zero after 
disk reset command? 


Illogical error. Rerun test. If error persists, 
rerun CPU tests (press Load switch on Series/1). 


Replace logic card A2A04. 


(From step 016). ECC Register 0 not equal to zero 
after disk reset commen Replace logic cards A2B04, 
A03, : 


A04. 


(From step 015). DS3 not equal to zero after disk 
reset command. Replace logic cards A2B04, BO2, (2) 


A04, AO1, AOQ3. 


(From step 014). DS2 not equal to Start, Up to Speed, 
Heads Loaded, and Fine mode. Replace logic card(s) 
A2B04, C04, BO2, (2) BOL, (3) AO4, AOl1, AO3. 


(From step 013). DS1 not equal to On Cylinder and 
Ready after disk reset command. Replace logic card(s) 
A2B04, BO2, (2) C04, BOl1, (3) AO4, AOl, AO3. . 


(From step 012). Read status not equal to zero after 
disk reset command. Replace logic card A2A01, A04, 
A03, 


BO4. 


(From step 011). State register not equal to zero 
after disk reset command. Replace logic card A2A01, 
A04, AO3, BO4. 
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(From step 010). Maskable interrupt register not equal 
to zero after disk reset command. Replace logic card 
A2A04, A0O3, BO4, AOl. 


(From step 009). Gap counter not equal to zero after 
disk reset command. Replace logic card A2A01, A2A03. 


(From step 008). Tri-state bus not equal to all ones 
after disk reset command. Replace logic card(s) A2A04, 
A2A01, A2B04, A2A03. 


(From step 007). Bus In not equal to zero after disk 
reset command. Replace logic card A2A01, A2A03. 


(From step 006). Wrap test using 873F failed... Replace 
logic card(s) A2A04, A2A03 and check I/O cables. 


(From step 005). Wrap test using 8700 failed. Replace 
logic card(s) A2A04, A2A03, replace attachment card (1), 
replace I/O cables. 


(From step 004). Test result not equal to 07028000. 
Unexpected status condition. Rerun test, if error per- 
Sists, replace attachment card. (1) 


Run second downline. CC=0703? 
N CC=0702? 
i Illogical error. Rerun test. If error persists, 
rerun CPU tests (press Load switch on Series/1). 
N Did both Index and Sector reset after a disk reset 
: command? 
I Go to step 050. 
N Did Index set in time? 
rf Go to step 049. 
N Did Index go low after detection? 
1 Go to step 048. 
N Did Sector set in time? 
i Go to step 047. 
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040 : YN Did Sector go low after detection? 
: : 1 Go to step 046. 
041 : Y N' Did Index raise after 59 sectors? 
: : 1 Go to step 045. 
042 : YN Is the error intermittent? 
043. : : 1 Illogical error. Rerun CPU tests (press Load - 
oe switch on Series/l). 
044 : 1 Replace logic card(s) A2A04, A2A02, A2B02. (2) 
045 : (From step 041). Index not present after 59 sectors. 
: Verify switch settings on A2B02 (2), if correct, replace 
: logic card. Loop step 033 to step 050 to scope. 
046 : (From step 040). Sector did not go low after detec- 
: tion. Replace logic card(s) A2A04, A2A02, A2B02. (2) 
047 : (From step 039). Sector did not set in time. Verify 
: Switch settings on A2B02 (2), if correct replace logic 
: card(s) A2A04, AO2, BO2, (2) BOl, (3) CO3. 
048 : (From step 038). Index did not go low after detection. 
: Replace logic card(s) A04, A02, BO2. (2) 
049 : (From step 037). Index did not set in time. Replace 
: logic card(s) A2A04, AO2, BO2 (2), BOl, (3) CO3.. 
050 : (From step 036). Both Index and Sector did not reset 
: after a disk reset command. Check Bus In/Bus Out cables 
: replace attachment card. (1) Replace logic card(s) 
: A2A04, A2A02, A2B02. (2) Replace I/O cables. 
051 YN Diagnostic read of REG 8701. CC=0703? 
052 : 1 Diagnostic read of REG 8701 failed. Restart at 
: T7200. If error reoccurs replace MMD attachment 
3 card. (1) 
053 YN REG 8701=1F? 
054 : YN’ REG 8701=1E? 
055 : : Y N- REG 8701=1A? 
056 : : : Y N) REG 8701=12? 
§ 55°55 
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O57 ¢: 2: 2: 3 Y N REG = 19? 

058 3: : : : 1 Attachment/Disk interface test ran OK. Branch 


to test 7203 (SAM 7203). 


——a 


(1) The attachment card contains switches to select 
MMD device address (refer to Attachment Card and 
I/O Cable Installation, section 2 of this manual). 


(2) Refer to Setting Sector Switches, section 2 of this 
manual for correct switch settings of A2B02. 


(3) Check/adjust A2B01 per para 3.15. 


ATTACHMENT/DISK INTERFACE TEST (CONTD) SAM 7202-5 
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This test is automatically linked from test 7202 


001 YN Halt I/O command (FO). CC=07? 

002 : 1 Go to IBM MAP 0070. Some attachment is holding down 
: CC lines. 

003 YN Prepare command (60 DA) 0001. CC=07? 

004 : 1 Prepare command reject. Go to SAM 7200. 

007 YN Start cycle steal status command (7F). CC=0703? 

008 : YN CC not equal 0704? 

009 3: : a Attention interrupt after command 7F. Rerun 
os test 7203. If same error, replace MMD attachment 
gis card. (1) 

010 : YN CC=0702? 

O11 : : 1 Possible pending device status outstanding. Verify 
oe device interface. If correct, replace MMD attach- 
ae ment card. (1) 

012 : YN ISB is greater than OFO0? 

013  : : 1 Channel status error on interrupt after command 7F. 
Sine Go to SAM 7200. If same error, replace MMD attach- 
= ment card. (1) 

014 : YN ISB bit 0 of€? 

015 : : 1 Exception interrupt after command 7F. Go to 
s&s SAM 7200. If same error, replace MMD attachment 
es card. (1) 

016 : ¥Y N ISB bit 1 on? 

017 : : 1 DCB specification check after command 7F. Go to 
: : SAM 7200. If same error, replace MMD attachment 
ae card. (1) 

018 il Delayed reject on command 7F. Go to SAM 7200. If 


same error, replace MMD attachment card. (1) 


> DP ee ee ee 08 ef 8 
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019 YN Prepare command (60DA) 003. CC=07? 

020 : 1 Prepare command reject. Go to SAM 7200. 

021 YN Start cycle steal status command (7F). CC=07? 

022 : 1 Possible pending device status outstanding. Verify 
: device interface. If correct, replace: MMD attachment 
: card. (1) 

023 YN Prepare command (60DA) 0001. CC=0703? 

024 : 1 Prepare command reject. Go to SAM 7200. 

025 YN Start cycle steal status command (7F). CC=07? 

026 : 1 Possible pending device status outstanding. Verify 
: device interface. If correct, replace MMD attach- 
: ment card. (1) 

027 YN Prepare command (60DA) 0001. CC=07? 

028 : 1 Possible pending device status outstanding. Verify 
: device interface. If correct, replace MMD attach- 

ment card. (1) 

029 Y N Invalid command in DCB (0D). CC=0702? 

030 : 1 Invalid modifier in start DCB did not cause interrupt 
: CC=0702. Replace MMD attachment card. (1) 

031 YN ISB bit 3 on? 

032 L 


DCB specification check not in ISB. Replace MMD 
attachment card. (1) 


033 YN Invalid sector in read data DCB (3C). CC=0702 and 
ISB bit 3 on? 


: DCB specification check not in ISB. Replace MMD 
: attachment card. (1) 


| ee 


034 


035 YN Invalid sector in read sector ID DCB (3C). Cc=0702 
: : and ISB bit 3 on? 


ATTACHMENT TEST (CONTD) SAM 7203-2 


card. (1) 
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036 : 1 DCB specification check not in ISB. Replace MMD 
: attachment card. (1) 
037 YN Odd data address in read sector DCB Parenerer: 
: : CC=0702 and ISB bit 3 on? 
038 : 1 DCB specification check not in ISB. Replace MMD 
: attachment card. (1) : 
039 YN Wrong byte count in read sector DCB parameter. 
: : CC=0702 and ISB bit 3 on? 
040 : 1 DCB specification check not in ISB. Replace MMD 
: attachment card. (1) 
041 YN Start cycle steal status command (7F). CC=0703? 
042 : 1 Possible pending device status outstanding. Verify 
: device interface. If correct, replace MMD attach- 
: ment card. (1) 
043 YN Start cycle steal status command (7F). CC=0703? 
044 : 1 Possible pending device status outstanding. Verify 
: device interface. If correct, replace MMD attach- 
: ment card. (1) 
045 Y N Cycle steal status correct. 
046 : YN _ ISB bits 0 through 7 = 0? 
047 : : 1 ISB bits 0 through 7 not zero. Replace MMD 
ae attachment card. (1) 
048 : YN Correct interrupt device address? 
049 : : 1 Wrong interrupt device address. Replace MMD 
<2 attachment card. (1) 
050 : YN Status word 1, bit 15 = 0? 
O51 : : 1 Not ready or power off status. Replace MMD 
a8 attachment card. (1) 
052 : Y N Status word 2 = 0? 
053 :: rs Status word 2 not zero. Replace MMD attachment 
4 
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Residual address OK? 


Residual address not correct. Replace MMD attach- 
ment card. (1) 


Does REG 8701 agree with device ID? 
N Was an error encountered with read ID or read REG 
8701? 


1 REG 8701 disagrees with read device ID. Replace MMD 


~ attachment card. (1) 

Unable to compare REG 8701 with device ID. Restart 
auto test at 7200. If same SErOrs place MMD 
attachment card. (1). 

Do a cycle steal status. CC=0703? 

Possible pending device status outstanding. Verify 
device interfacing, if correct replace MMD attachment 
card. (1) 


Is CSS W3 upper byte = 4016? 


CSS word 3 invalid. Replace MMD attachment card. (1) 


Branch to test 7206 (SAM 7206) 


(1) The attachment card contains switches to select 
MMD device address (refer to Attachment Card and 


E 


I/O Cable Installation, section 2 of this manual). 
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This test is automatically linked from test 7203. 


001 YN Did wrap test and diagnostic mode run correctly? 

002 ‘ - Check Bus In and Bus Out cables. Check seating and/or 
: replace A2A03, A2A04 cards. If this fails to fix 
: problem, replace MMD attachment card. (1) 

003 Y N Did 280 RAM test (4080-43FF) run correctly? 

004 : 1 Replace MMD attachment card. (1) 

005 y N Did data buffer test (8800-8BFF) run correctly? 

006 ; 1 Replace MMD attachment card. (1) 

007 Y N Did ID compare/RAM test run correctly? 

008 i Replace A2A03, A2A04 cards. 

009 1 Branch to test 7207 (SAM 7207). 


(1) The attachment card contains switches. to select MMD 
device address (refer to Attachment Card and I/O 
Cable Installation, section 2 of this manual). 
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This test is automatically linked from test 7206. 


001 YN 
002 21 
003 YN 
004 :1 
005 YN 
006 : 1 
007 1 


Did write sector ID test run OK? 

Replace A2A01, A2A02, A2A03 card(s). 

Did read sector ID test run OK? 

Replace A2A01, A2A02, A2A03, A2B04 card(s). 
Did sync check test run OK? 


Replace A2A01, A2A02, A2A03 card(s). 


Branch to test 7208 (SAM 7208). 


WRITE/READ SECTOR ID, AND DATA SYNC CHECK SAM 7207 
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This test is automatically linked from test 7207. 
001 Y N Did write data test run OK? 

002 +: 1 Replace A2A01, A2A02, A2A03 card(s). 
003 Y N Did read data test run OK? 

004 : 1 Replace A2A01, A2A02, A2A03 card(s). 
005 Y N Did write sector ID skewed test run OK? 
006 1 Replace A2A01, A2A02, A2A03 card(s). 
007 y N Did read sector ID skewed test run OK? 
008 Hl Replace A2A01, A2A02, A2A03 card(s). 
009 1 Branch to test 7209 (SAM 7209). 


WRITE/READ DATA AND ID SKEWED TEST SAM 7208 
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This test is automatically linked from test 7208. 
001 YN Did read diagnostic test run OK? 

002 : 1 Replace A2A03, A2A02, A2A01 card(s). 
003 y N Did ECC test 1 run OK? 

004 1 Replace A2B04, A2A04 card(s). 

005 Y N Did ECC test 2 run OK? 

006 : 1 Replace A2B04, A2A04 card(s). 

007 Y N Did header compare test run OK? 

008 : 1 Replace A2A03, A2A02, A2A01 card(s). 
009 1 Branch to test 7210 (SAM 7210). 


DIAGNOSTIC READ, COMPARE, AND ECC TEST SAM 7209 
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This test performs downline verification of the hardware during 
an offset recovery command and a controller RTZ seek. 


001 YN Issue offset downline test. CC=0703? 
002 : Y N CC=02? 
003 : : 1 An illogical condition. Replace attachment card. 
esi (1) 
004 : YN’ Error code not equal 1? 
005 : : 1 An offset command failed to cause On Cylinder 
-: status to drop. Replace cards A2A01, A2A02, 
os A2B02/C02. 
006 : Y N- Error code not equal 2? 
007 : : 1 Seek End was not dropped in response to an offset 
2 command. Replace cards A2A02, A2A04, A2B02/CO02. 
008 : YN’ Error code not equal 3? 
009 : : 1 On Cylinder never came up following the offset 
ae command. Replace cards A2A01, A2B02/C02. 
010 : Y N' Error code not equal 4? 
Oll : : 1 Seek End never came up following the offset 
' £38 command. Replace cards A2A01, A2A04, A2B02/C02. 
012 : Y N' Error code not equal 5? 
013 : : 1 Seek Error was up following offset command, 
ae Replace cards A2B02/C02, A2C04. 
014 : 1 Illogical result. Replace attachment card. (1) 
015 YN Issue RTZ downline test. CC=0703? 
016 : YN CC=0702? 
017 +: : 1 TIllogical result. Replace attachment card. (1) 
018 Y N Error code not equal Le 
019 : 1 Disk not ready - turn drive power off and run T7221 
: (First Seek) test. If okay, retry T7210. 
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020 : YN’ Error code not equal 2? 
O21 : : 1 On Cylinder failed to drop after RTZ command. | 
2 8 Replace cards A2A01, A2A02, A2B02/C02. 
022 : YN’ Error code not equal 3? 
023 : : 1 Seek End failed to drop after RTZ command. Replace 
& 3 cards A2A04, A2B02/C02, A2C04. 
024 : Y Error code not equal 4? 
025 : : 1 Seek Error failed to drop after RTZ command. 
s Replace cards A2A04, A2B02/C02, A2C04. 
026 : Y N' Error code not equal 5? | 
027 : : 1 Did not receive a Select Out signal after RTZ 
s 4 command. Replace cards A2B04, A2C04. . 
028 : YN’ Error code not equal 6? 
029 : : 1 Guard Band 1 was not detected during RTZ sequence. 
2. 3 Replace cards A2B01/C01, A2B02/C02, A2C05. 
030 : YN’ Error code not equal 7? 
031 : : 1 Did not receive a Select In signal during RTZ 
5 sequence. Replace cards A2B04, A2C04. 
032 : Y N-' Error code not equal 8? 
033 : : 1 Guard Band 1 was not detected during RTZ sequence. 
ae Replace cards A2B01/C0O1, A2B02/C02, A2C05.. 
034 : YN’ Error code: not equal 9? 
035 : : 1 On Cylinder status never occurred during RTZ 
¢ #4 sequence . Replace cards A2A01, A2B01/C0l, 
a xe A2B02/C02. 
036 : 1 Illogical status. Replace attachment card. (1) 
037 1 Go to test 7213, no errors detected by 7210. 


(1) The attachment card contains switches to select MMD 
device address (refer to Atachment Card and I/O Cable 
Installation, section 2 of this manual). 
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This test is automatically linked from test 7210. 
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004 
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Read device ID and register 8701. Is result legal 
for MMD? . 


The device ID is not valid. Run tests 7200 through 
7203. Replace attachment card (1) and A2A04 logic 
card. 

Read sector ID (0A) all heads. Result = 0008? 

Go to step 029. 

Result bit 0 = off? 

Read head XX unsafe status. (2) Run test 7200. 
Result bit 1 = off? 


Read head XX no record found status. (2) Go to 
SAM 7282. 


Result bit 2 = off? 

Syne check occurred on read sector ID command, and 
and attempt to read a skewed sector ID failed. The 
cylinder, head, and logical sector in error will be 
displayed on the alternate console. Tests 17224, 
T7225, T7260, and T7261 may isolate the problem. 
Result bit 3 = off? 

Not ready or power off status. Run test 7200. 
Result bit 4 = of€£? 

A read sector ID error occurred. The cylinder, 
head, and logical sector in error will be displayed 
on the alternate console. Test T7224, T7225, T7260, 
and T7261 may isolate the problem. 

Result bit 5 = off? 


Read head XX intermittent read sector ID compare 
errors. (2) Run test 7250. 


Result bit 6 = off? 


READ SECTOR ID TEST SAM 7213-1 


017 


018 
019 
020 
021 


022 


023 


024 


025 


026 


027, 


028 
029 


030 


oo 08 ee <i oe ce ce ce es <j ce ce ce ce eo Kj ee ce ce pt ce co te Kj ee 00 06 ee ce be Pp 


ee <i oo ee 
jr ee 


jr eo ee 


B 62947905 E 

1 : 

1 Read head XX solid read sector ID compare errors. 
Replace cards A2A04, A2B02/C02, A2C05, A4A2/B2 (2) (3) 
Run test 7250. 

N Result bit 7 = off? 

1 Read head XX ECC error. (2) Go to SAM 7282. 

N Result bit 8 = off? 

1 Unexpected status. Branch to test 7220. 

N Result bit 9 = off? 

1 cCC=2 on a RTZ command. Replace the following logic 
cards one at a time and rerun test: A2BO0Ol1 (3) and 
A2B02. (4) 

N Result bit 10 = off? 

il cCC=2 on a maximum cylinder seek. Replace the 

following logic cards one at a time and rerun ccete 
A2B01l (3) and A2B02. (4) 

N Result bit 11 = off? 

1 CC=2 on a head select seek. Failing head=XX (2). 


Replace A2B02 logic card. Replace mini module 
assembly (para 3.4). 


N Result bit 12 = off? 
Test completed OK, branch to test 7214. 


Branch to test 7220. 


(1) The attachment card contains switches to select 
MMD device address (refer to Attachment Card 
and I/O Cable Installation, section 2 of this 
Manual). 


(2) If using operator/programmer panel only, failing 
head can be determined by running one pass of 
test 7222 on each head and verifying that the 
selected head number appears in R6. 


(3) Check/adjust A2B01 logic card per para 3.15. 

(4) Refer to Setting Sector Select Switches, sec- 
tion 2 of this manual for correct switch settings 
of A2B02. 
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This test is automatically linked from test 7213. 


0Ol YN Read device ID and register 8701. Is result legal for 
>: 3: MMD? ; 
002 : 1 Device ID not correct for MMD., Run tests 7200 
: through 7203. Replace attachment card, (1) replace 
: A2A04. 
003 Y N Run incremental seek test. Did test run without: 
: : error? 
il: Go to step 023. 
004 Y N Did recalibrate interrupt fail? 
: 1 Go to step 022. 
005 Y N Did seek forward interrupt fail? 
: 1 Go to step 021 
006 Y N Did read sector ID interrupt fail? 
: 1 Go to step 020. 
007 Y N Was sector flag not 00 or 01 and cylinder address | 
: : not 001? 
: 1 Go to step 019. 
008 Y N Did cylinder read equal expected cylinder? 
: 1 Go to step 018. 
009 Y N Did reverse seek interrupt fail? 
: 1 Go to step 017. 
010 Y N Did read sector ID interrupt fail after reverse 
: : seek? 
: 1 Go to step 016. 
011 Y N Was sector flag not 00 or O01 and cylinder address 
: : not 001 after reverse seek? 
: 1 Go to step O15. 
2 , 
A INCREMENTAL SEEK TEST SAM 7214-1 
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Did cylinder read equal expected yan OSE after 
reverse seek? 
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Go to step 014, 
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ITllogical error, rerun CPU diagnostics (press Load 
switch on operator/programmer panel). 


(From step 012). Run test 7213. Replace cards A2B0l, (2) 
A2C04, or power amp A2C05. 


(From step 011). Disk initialization problem. A sector 
with a flag byte indicating something other than a primary 
sector has been found on a cylinder other than cylinder l. 
This indicates that either an error exists in the 
initialization of the disk, or initialization by a procedure 
which employs nonstandard alternate sector assignment has 
been performed. 


(From step 010). Read sector ID was verified in a previous 
test. Rerun test 7213. 


(From step 009). Run test 7213. Replace cards A2B0l, (2) 
A2C04, or power amp A2C05. 


(From step 008). Replace cards A2B0l1, (2) A2C04, Or power 


(From step 007). Suspect disk initialization. A sector 
with a flag byte indicating something other than a primary 
sector has been found on a cylinder other than cylinder l. 
This indicates that either an error exists in the 
initialization of the disk, or initialization by a procedure 
which employs nonstandard alternate sector assignment has ; 
been performed. 


(From step 006). No sector IDs readable on entire track. 
Run auto tests 7200 -- if inconclusive, run 72F1. 


(From step 005). Rerun test 7213 -- if inconclusive, 
suspect servo alignment. See section 3.15 of this manual. 


(From step 004). Recalibrate was verified in a previous. 
test. Rerun test 7210. 


(From step 003). Branch to test 7215 (SAM 7215). 


Oe SED SY = 


(1) The attachment card contains switches to select MMD 
device address (refer to Attachment Card and 1/0 
Cable Installation, section 2 of this manual). 

(2) Check/adjust A2B0l1 per para 3.15. 
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This test is automatically linked from test 7214. 


| 
| 
| 001 YN Read device ID and register 8701. Is result legal for 
| : : #MMD? 
002 : 1 The device ID for MMD is not valid. Run tests 7200 
: through 7203. Replace attachment card, (1) replace 
: A2A04., . 
004 YN Did test 7215 run OK? 
: 005 : YN Did recalibrate fail on interrupt? 
| | 006 : : YN Did read sector ID fail on interrupt? 
: 007 :: : YN Is cylinder read not equal to 0 after read? 
008 : : : : YN Did seek command fail on interrupt? 
009 :: :: : YN Is cylinder received not equal to expected 
2: : 3 3: 3: : cylinder and flag equal 00, Ol, 02, 03? 
! 010 :: : : : : YN Is cylinder received not equal to expected 
| 2 3s: 3: ¢ 3: : : cylinder and flag not equal 0? 
| SS SS HE ES SE 
| Oll : : : : : : : YN Is cylinder received not equal to 
2:2: 2 2 2 ¢ 8 & expected cylinder and cylinder equal 001 
2 203 2 3 2: 3: : : and flag not equal to alternate? 
| 012 : : : : s: : : : YN Is cylinder received not equal to 
| 20: os 3 f ¢ ¢ ¢ 8 & maximum cylinder after maximum 
| 3s 3: 3 $ 3 : 8 3 s: cylinder seek? 
| i ae ak a a re ee a 
| 013 3: : : : : ¢ : ¢ : 1 Illogical error. Rerun CPU diag- 
| Be eh Be Se >. AS Se ee nostics (IPL the CDC BASIC diskette). 
| 014 <: 3: : : : : s: : 1 Max seek issued. Cylinder read XXXX not 
| Si ABec eh we er Sg eS equal to max cylinder. Rerun test 7214. 
| J e e e e e e e 
| 015 +: : : : : : : 1 Expected alternate cylinder XXXX. Received 
Se Sok 2 2s cylinder XXXX. Invalid alternate flag XxX 
| a ee ae received. Faulty or nonstandard 
| ee ae ee ee 8. ee 8 initialization. 
: 016 : : : : : : 1 Cylinder read XXXX does not equal expected 
So 2 oe ese cylinder XXXX. Invalid flag XX received. 
| er tie, gt Since) Js Faulty initialization. Run 72Fl1. 
| OSL US ec ee 
| 222222 
| ABCODEF SEEK TESTS (ALL SEEKS ) SAM 7215-1 
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Pbk dia 
O17 : : : : : 1 Cylinder read XXXX does not equal expected 
oo cylinder XXXX. Rerun tests 7213 and 7214. 
a oe. Ger a If inconclusive, suspect servo adjustments. 
018 : : : : 1 Interrupt error on seek command, this error was 
8 eS verified in test 7213. Rerun test 7213. 
019 : : : 1 Following a recalibrate CMD, expected cylinder 
5.8, % 0000, read cylinder XXXX. Run test 7213. 
020 : : 1 No sector IDs readable on an entire track XXXX.: 
3 Run auto tests 7200 -- if inconclusive, run test 
e 3s 72F1. | 
021 : 1 Recalibrate failed. Run test 7210 and 7213. This 
: error should have been detected previously. 
022 1 Branch to test 7216 (SAM 7216). 


(1) The attachment card contains switches to select MMD 
device address (refer to Attachment Card and I/O 
Cable Installation, section 2 of this manual).. 
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This test is automatically linked from test 7215. 


001 


002 


004 
005 
006 
007 
008 


010 


ee ¢e ce #8 00 08 8% ce 88 c@ 9% ce 8% ve KG ee eo 08 08 ef KK 
a 


012 


013 


014 


015 


Je eo 08 06 oe 08 &% ce ce co 


016 


Je eo e¢ ~ 


ee e8 e8 ©¢ e868 © ef @8 8 KY ee 


Jr ee e808 8 e8 06 ef *& ef 


Read device ID and register 8701. Is result legal for 
MMD? 


Device ID not correct for MMD. Run tests 7200 through 
7203. Replace attachment card, (1) replace A2A04, 


Run random seek test. Did test run OK? 
N Did recalibrate fail on interrupt? 

Did read sector ID fail on interrupt? 
N Did seek command fail on interrupt? 


Was cylinder read not equal to cylinder 
ex pec ted? 


©e ce 08 08 08 00 ce Kj oo 


JR oe oo Z 


Illogical error. Rerun CPU diagnostics (IPL 
the CDC BASIC diskette). 


je eo ee 00 00 06 pt oe 


Cylinder read XXXX is not equal to expected 
cylinder XXXX. Reseat/replace A2BO0l, (2) 
A2C04, A2C05. . 


| ee ee e8 06 C8 ee 00 08 @8 08 ve t<j oe Z 


Interrupt error on seek command. Reseat/replace 
cards A2B0l (2), A2C04, A2C05 one at a time. 
Rerun test. 


ee ee 88 08 00 e8 08 ce 


1 No readable sector IDs on an entire track XXXX. Run i 
auto tests 7200 -- if inconclusive, run test 72Fl. 
Interrupt error on recalibrate. Go back to test 7210. | 


This error should have been detected in prior tests. 


End of auto tests. Exit. 


(1) The attachment card contains switches to select MMD - 
device address (refer to Attachment Card and I/O 
Cable Installation, section 2 of this manual). 


(2) Check/adjust A2B0l1 per para 3.15. 
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This test is an automatically executed error analysis routine 
for abnormal error conditions detected by test 7201 and 7213. 


0Ol 
002 


003 
004 


005 


006 


007 


008 


009 
010 


011 


ee ee e808 @0¢8 @€8@ ¢@0 @e8 e868 KK ee @@ 090 9 00 e8 C8 06 86 s6 080 KK ee 08 60@ e808 e868 K ee @6 @8 ee ee KK 


D> A) ee ee @8 ee 


Jee & 


| tH oe va 


[+ ee eo 00 ce co pl oe Em 


|r oo va 


[ro oe PA 


Halt I/O command (FO). CC=7? 


Not CC=07 after halt I/O. Reseat/replace attachment 
card/cables. (1) Rerun auto tests. If error per- 


‘sists, go to SAM 7281. 


Device reset command (6F). CC=7? 


Not CC=07 after device reset. Reseat/replace attach- 
ment card/cables. (1) Rerun auto tests. If error 


persists, go to SAM 7281. 


Invalid DCB (all zeros). CC=0702? 
CC=0703? 


Not CC=0702 or 0703 after SCS invalid DCB cmd. 
Reseat/replace attachment card/cables. (1) Rerun 
auto tests. If error persists, go to SAM 7281. 


CC=0703 after SCS command containing invalid DCB. 
Reseat/replace attachment card/cables. (1) Rerun 
auto tests. If error persists, go to SAM 7281. 


Cycle steal status command. CC=0703? 


Not CC=0703 on cycle steal command. Verify I/0 
cable condition/connections. Reapply power to MMD. 
Rerun auto tests. If error persists, go to SAM 7281. 


This step displays MMD microprocessor error codes 
before continuing. These codes are not examined by 
the diagnostic test itself, but may prove helpful 

in tracing problems not identified by cycle steal 
status word 3, or further defining errors identified 
in cycle steal status. A maximum of 22 MMD error 
codes will be displayed. When using the programmer's 
panel, error code displays are obtained during a halt 
code of 7290, with the error code contained in Rj, 
level 3. A list of the MMD error code definitions 
follows: 


Ol An MMD voltage fault has occurred. SAM 7270 may 
isolate. 

02 A read or write was attempted and on cylinder was 
not true. Suspect cards A2A01, A2A02, A2B02/C02. 


ERROR ANALYSIS ROUTINE FOR ISB = 8016 SAM 7220-1 


oo) © 0) oO 


fr x, 


‘ 


ee 008 e8 86 ee e@ e8 @¢0@ 08 86 e8 @8 ee ¢e eo ee ee ee 68 e806 -— Pr 


[us oe Kj 00 ce 00 ce os co 


i GU) ee ee ee 


03 
04 
05 
06 
07 
08 
09 
10 


ll 


es fy 


Ls 


14 


15 


16 


17 
18 
19 


20 


21 
22 


A write fault has occurred. 
A2A02, A2B02/C02, A2B02, A2C03. 
A head select fault has occurred. Suspect cards 
A4A02/B02, A2B02/C02. 
A read and a write were attempted simultaneously. 
Suspect cards A2A02, A2A0l1. 
A MMD microprocessor fault. 
failed. 
A MMD microprocessor I/O fault has occurred. Sus- 
pect card A2C04. . 
A settle-out or hold on cylinder problem occurred. 
Suspect cards A2B01/C01, A2B02/C02. 

The drive drifted off cylinder. 
/CO1, A2B02/C02. 
The spindle required more than 15 seconds to get 


up to speed. 


Suspect Card A2C04. 
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Suspect cards A2A01, 


A ROM ora RAM test 


Suspect A2B0l1 


Test 7221 may isolate this problem. 


The brake was on for more than 500ns after being 
Suspect the brake assembly or card 


released. 
A2B02/C02. 
A guard band was detected during a seek. Suspect 
cards A2B01/C0O1, A2B02/C02, A2A04. 

A guard band was detected during a seek. Suspect 
cards A2B01/C0Ol1, A2B02/C02, A2A04. 

The first seek failed an outer guard band was 
Suspect cards A2B01/C0Ol, A2B02/C02, 


detected. 


A2C03. 


maximum allowable) was attempted. 


Test 7221 may isolate this problem. 

An RTZ seek took too long to complete. Test 7210 
may isolate this problem. 
A seek to a nonexisting cylinder (greater than 


A2A04, A2B02/C02. 


An RTZ seek did not complete. 


isolate this problem. 
Spindle speed dropped below 3000 RPM. Run test 
7221, if inconclusive replace A4 speed transducer. 
No cylinder pulses were detected during a seek 
Suspect card A2B01/C01, A2B02/C02, 


operation. 


A2C03. 


Suspect cards 


Test 7210 may 


No pick command was detected after spindle 


started. 


No start command was detected. | . 
No seek command has been detected. Suspect cards . 


A2B01/C01, A2B02/C02, A2C03. 


After displaying the error codes (if any), the 
test continues. 


Result (cycle steal status word 3) = 


Go to step 054, 
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012 


013 


014 


015 


016 


017 


018 
019 
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021 


022 


023 


024 
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026 
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Result not equal 002A? 


Cycle steal status word 3=2A, disk power off. 


Check drive power on indicator. If off, check that 
power switch is in On position. If power applied 
(LED lit), reseat I/O cables, reapply power to MMD, 
rerun test. If error persists, go to SAM 7281. 


' Result not equal 002B? 


Cycle steal status word 3=2B, cable disconnected, 
Verify cable connections. Run test 7221. If incon- 
clusive, go to SAM 7281. 


Result not equal 002C? 


Cycle steal status word 3=2C, Indeterminate cable 
parity.. Reseat cables and rerun auto tests. Reapply 
power to MMD and rerun tests. If error persists, go 
to SAM 7281. 


Result not equal 0002D? 


Cycle steal status word 3=2D, illegal feature ID. Go 
to SAM 7281. 


Result not equal 002E? 


Cycle steal status word 3=2E, not ready and not on 
cylinder. Note error code presentation, step O11 
of this test. If no error codes were presented, run 
auto tests 7202. If inconclusive, go to SAM 7281. 


Result not equal 002F? 


Cycle steal status word 3=2F, not ready and on 
cylinder. Note error code presentation, step 011 
of this test. If no error codes were presented, go 
to SAM 7281. | 


Result not equal 0030? 


Cycle steal status word 3=30, ready and not on 
cylinder. Run test 7202. 


Result not equal 0031? 


Cycle steal status word 3=31, timer elapsed. 
Replace attachment card. (1) 


ERROR ANALYSIS ROUTINE FOR ISB = 8016 (CONTD) SAM 7220-3 
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3 
028 YN Result not equal 0021? 
029 :1 Cycle steal status word 3=32, DMA parity. Check I/O 
: cable connections, replace A2A03, attachment card, (1) 
: : replace A2A04, replace I/O cables. 
030 YN Result not equal 0034? 
031 : 1 Cycle steal status word 3=34, cables disconnected. 
: Check for correct cable connections. 
032 YN Result not equal 0035? 
033 : 1 Cycle steal status word 3=35, disk power is not 
: correct. Go to SAM 7281. 
034 YN Result not equal 0036? 
035 :1 Cycle steal status word 3=36, indeterminate cable 
: parity errors. Verify cable condition/connection. 
: Reapply power to MMD and rerun auto tests. If error 
: persists, go to SAM 7281. 
036 YN Result not equal 0038? 
037 : 1 Cycle steal status word 3=38, data error. Replace 
$ attachment card. (1) 
038 YN Result not equal 0039? 
039 : 1 Cycle steal status word 3=39, ID error. Replace 
: attachment card. (1) 
040 YN Result not equal 003A? 
041 : 1 Cycle steal status word 3=3A, disk error. Reseat 
: logic card A2B04. Rerun auto tests, if error per- 
: sists, go to SAM 7281. 
042 YN Result not equal 003B? 
043 : 1 Unit not ready or hardware fault. Reseat/replace 
: logic cards A2B01/C0O1, A2B02/C02, A2C03. 
5 
A ERROR ANALYSIS ROUTINE FOR ISB = 8016 (CONTD) SAM 7220-4 
j {> oa \ rave f £ ' ’ ot £ fr see f =~ ro 
Gy 2 oy ey) Ve Ae ee: Fe So ee 
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4 
044 YN Result not equal 0003C? 
045 : 1 Seek error. Reseat/replace logic cards A2B01/C0l, 
: A2B02/C02, A2C03. 
046 YN Result not equal 0044? 
047 : 1 Cycle steal status word 3=44. Device not ready on a 
: start command. Go to SAM 7281. 
048 Y Result not equal 004A? 
049 :1 Cycle steal status word 3=4A, hung oa write sector 
: ID. Replace attachment card. (1) 
050 YN Result not equal OOAA? 
O51 : 1 Cycle steal status word 3=AA, problem undefined. 
: Possible power or cable problem. Check cables and 
: rerun auto tests. If error persists, go to SAM 7281. 
052 YN Result not equal O0F3? 
053 : 1 Cycle steal status word 3=F3, header error undefined. 
: Replace attachment card. (1) Rerun auto tests. If 
: error persists, go to SAM 7281. 
054 YN Result not equal OOF5? 
055 : 1 Cycle steal status word 3=F5, header or data error 
: undefined. Replace attachment card. (1) If error 
: persists, go to SAM 7281. 
056 1 None of expected codes appeared in cycle steal status 3. 


If no error codes were presented in step 011 of this 
test, and an MMD malfunction is still suspect, run auto 
tests 7206. If inconclusive, go to SAM 7281. 


(1) The attachment card contains switches to select MMD 
device address (refer to Attachment Card and I/O 
Cable Installation, section 2 of this manual). 
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This is a manual test requiring operator interaction. Enter 
B7221 to initiate the test. This test monitors the actions of 
the MMD during a first seek operation. When the test is ready 
for power to be applied to the MMD, it will inform the operator 
via the alternate console. This prompt occurs during step 001 
and coincides with a programmers panel display of 727216. 


001 


002 


003 


004 
005 
006 
007 


008 
009 


010 


O11 


012 


wD RD ee eo e8 eo ve 


ee 06 08 808 ee ee ee ee ee 06 08 90 @¢ 90 @8 06 C8 @€f 60 06 00 08 €8 80 0 ©8 06 ©8 08 ©8 08 88 08 ¢0 88 @@ 08 se ee a 


oe ce 08 bj oe ce ce pl oe ce os os HG ce ce 00 co 08 0c cf 90 00 ce oo 


eo Hg ce 00 ce 08 ce cf <j ee ce ce co ee 


Jr 2 


There are two messages which are displayed as follows: 
Ls 


[rr ee Jr ee Z 


rao 2 


Jr-ee & 


OC) DD ee cf & 


N 
e 


(Halt code 72A1) This prompt is a request for the 
CE to turn MMD power off --- when MMD power has 
been turned off, respond to this prompt with a l 
response. 


(Halt code 72A2) This is a request for the CE to 
turn the MMD power on --- the test will then 
proceed automatically. If no response occurs 
within 60 seconds. Replace card A2A03, A2A04, 
A2A02. 


CC=0702? 


An illogical condition. Replace attachment card. 
(1) 


Error code not equal 1? 
Test was initiated with MMD power on. 
Error code not equal 3? 


Speed OK never set. If MMD motor started, 

replace cards A2B01/C01, A2B02/C02, A3 speed 
transducer. If MMD motor did not start, run 

test 7220 noting microprocessor error code display, 
step O11. If inconclusive or no codes displayed, 
replace cards A2C04, A2B04. 


Error code not equal 4? 

Guard Band 2 never detected. The possibility exits 
that the heads were not fully retracted over Guard 
Band 2. Retry this test. If same error, replace 
cards A2B01/C0Ol1l, A2B02/C02, A2B04, A2C04/A2C05. 


Error code not equal 5? 


Select In signal never occured to move heads off of 


Guard Band 2. Replace cards A2B04, A2C04. 


Error code not equal 6? 


FIRST SEEK TEST SAM 7221-1 
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013 : : 1 Guard Band 1 was not detected or was not left 

, a: during Select In. Replace cards A2B01/C0l, 
3 A2B02/C02, A2CO05. | 

014 : YN Error code not equal 7? 

015 : : 1 Select Out never occurred after Guard Band 1 left. 
. 3 Replace cards A2B04, A2C04. 

016 : Y N' Error code not equal 8? 

017 : : 1 Guard Band 1 was not detected while retracting 
sie heads. Replace cards A2B01/C01, A2B02/C02. 

018 3: N Error code not equal 9? 

019 : : 1 Select In did not set to move heads to cylinder 0. 
+ Replace card A2C04. 

020 : Y N' Error code not equal A? 

O21: «2s $ 1 On Cylinder status never received. Replace cards 
= 3s A2A01, A2B01/C0l, A2B02/C02. | 

022 : Y N' Error code not equal B? 

023 : : 1 Ready status never received. Replace card A2C04. 

024 : 1 Illogical status. Replace the attachment card. (1) 

025 1 First seek completed without any errors. 


(1) The attachment card contains switches to select MMD 
device address (refer to Attachment Card and I/O Cable 
Installation, section 2 of this manual). 
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This is a manual test requiring operator interaction. Enter 
B7222 to initiate the test. This test can be used to loop on 
read sector ID commands for scoping. It has the capability of 
manually testing fixed heads. Reference text under Manual 
Tests for information on how to select correct addresses for 
heads. 


001 When operating without an alternate console, the halt is 
722A. Enter cylinder, head, sector in the following 
hexadecimal form: 


Feccchhss (2) 


Where cccc is a 4-digit cylinder number, hh is a 2-digit 

head number, and ss is 2-digit logical sector number. 
002 When operating without an alternate console, the halt 
code is 7222. Enter (B), 6, (I), (I) to continue. 
Program performs read sector IDs on the cylinder, 
head, and sector specified in step 001. If CPU is in 
diagnostic mode, the programs stops after each read 
sector ID and the level 3 registers contain the 
following data: 


R4, R5, R6 -- sector ID information 
R7 ---------- I/O condition codes 


This sequence loops for scoping if the CPU is not in 
diagnostic mode, 


The sequence continues looping until a Yes or No 
response is made via the alternate console (or 
Ooperator/programmer panel) the appropriate leg to 
this step is then followed. 


Jr CO co 88 oe 88 80 oo 06 06 08 08 we 00 of 06 06 00 00 Zz 


003 End of read sector ID scope loop. 


004 Go to step 001 above. 


[Ree Ce 00 ce Ce 08 08 08 08 80 00 08 06 08 00 08 @8 08 00 eo K 


READ SECTOR ID SCOPE LOOP ROUTINE . SAM 7222 


Ce 
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This is a manual test requiring operator interaction. Enter 
B7223 to initiate the test. This test can be used to loop on 
write sector ID commands for scoping. It has the capability of 
manually testing fixed heads. Reference text under Manual 
Tests for information on how to select correct addresses for 
heads. 


001 


002 


003 


004 
005 


[tH oe 0 08 08 8 08 00 08 of oo 20 Ki 


When operating without an alternate console, the halt 
code is 722A. Enter cylinder, head, sector in the 
following hexadecimal form: 


Feccchhss (2) 


Where cccc is a 4-digit cylinder number, hh is a 2-digit 


head number, and ss is 2-digit logical sector number. 


When operating without an alternate console, the halt 
code is 722B. Enter sector ID data in the following 
hexadecimal form: 


F£E£cccchhss 


Where ff is a 2-digit flag byte, cccc is a 4-digit 
cylinder number, hh is a 2-digit head number, and ss is 
2-digit logical sector number. 


When operating without an alternate console, the halt 
code is 7223. Enter (B), 6, (I), (I) to continue. 
Program performs write sector IDs as specified in 
steps 001 and 002. If the CPU is in diagnostic mode, 
the CPU will stop after each write sector ID error 
with the received condition codes in level 3, R7. If 
the CPU is not in diagnostic mode, the. program loops 
until a Yes or No response is made, and then the ap- 
propriate leg to this step is taken. 


|r o ee 88 068 80 e@ 00 00 ce Pn 


End of write sector ID scope loop. 


Go to step 001 above. 
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This is a manual test requiring operator interaction. Enter 
B7224 to initiate the test. This test performs a read sector 
ID on any given sector and displays the ID on the alternate 
console. It has the capability of manually testing fixed 
heads. Reference text under Manual Tests for information on 
how to select correct addresses for heads. 


001 When operating without an alternate console, the halt 
code is 722A. Enter cylinder, head, sector in the 
following hexadecimal form: 


Fceccchhss (2) 


Where cccc is a 4-digit cylinder number, hh is a 2-digit 
head number, and ss is 2-digit logical sector number. 


002 YN This step reads the sector ID and displays the 
: : ‘results. CC=0703? 

003 : i" CC not equal 0703. Read sector ID did not properly 
: execute. (1) 

004 y N Read another sector ID? 
i : Go to step OOl. 

006 Y N Link to write sector ID? 

007 : 1 End of read sector ID test. 

008 1 Go to external test 7225 step OOl. 


(1) If no alternate console is being used, Series/l main 
storage ‘contains the following information: 


18C8 - I/O Condition Codes 
18CA - Sector ID Information 


(2) If testing a 160 MB MMD, valid seek arguments are: 


cccc = 0336H, HH = 00-09H, SS = 00-3BH 


READ SECTOR ID ROUTINE SAM 7224 
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This is a manual test requiring operator interaction. Enter 
B7225 to initiate the test. This test allows a user to perform 
a sector ID write. It has the capability of manually testing 
fixed heads. Reference text under Manual Tests for information 
on how to select correct addresses for heads. 


001 When operating without an alternate console, the halt 
code is 722A. Enter cylinder, head, sector in the 
following hexadecimal form: 


(2F)cccchhss (1) 


| Where 2Fcccc is a 4-digit cylinder number, hh is a 
2-digit head number, and ss is 2-digit logical sector 
number, 


. 002 When operating without an alternate console, the halt 
code is 722B. Enter sector ID data to be written in the 
following hexadecimal form: 


(3F)ffcccchhss (1) 


Where 3Fff is a 2-digit flag byte, cccc is a 4-digit 
cylinder number, hh is a 2-digit head number, and ss is 
2-digit logical sector number. 


003 YN This step causes a write sector ID command to be 
| : issued as specified in steps 001 and 002. CC=0703? 
| 004 : 1 CC not equal 0703. Write sector ID did not properly 
H execute. 

006 y N Write another sector ID? 

fl ; Go to step 001. 

008 Y N Link to read sector ID? 
| 009 if End or write sector ID test. 
| 010 1 Go to external test 7224 step OOl1. 
| 
| 


(1) If testing a 160 MB MMD, valid seek arguments are: 


cccc = 0000-0336H, HH = 00-09H, SS = 00-3BH. 


WRITE SECTOR ID ROUTINE SAM 7225 
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This is a manual test requiring operator interaction. Enter 
B7226 to initiate the test. This test allows a user to read 
data from a given sector on the MMD. It has the capability of 
manually testing fixed heads. Reference text under Manual 


Tests for information on how to select correct addresses for 
heads. 


001 When operating without an alternate console, the halt 
- code is 722B. Enter flag byte, cylinder, head, sector in 
the’ following hexadecimal form: 


Fffcccchhss (1) 
Where ff is 2 digit flag byte, cccc is a 4—digit cylinder 


number, hh is a 2-digit head number, and ss is 2-digit 
logical sector number. 


002 YN The request sector is read and aaepiayed on the 
>: : alternate console. CC=0703? 

003  : 1 CC not equal 0703? Read data did not properly 
: execute. 

004 1 Successful end of the read data routine test. 


(1) If testing a 160 MB MMD, valid seek arguments are: 


CCCC = 0000-0336H, HH = 00-09H, SS = 00-3BH 


READ DATA ROUTINE SAM 7226 
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This is a manual test requiring operator interaction. Enter 
B7227 to initiate the test. This test allows a user to write 
one sector with a data pattern. It has the capability of 
manually testing fixed heads. Reference text under Manual 
Tests for information on how to select correct addresses for 
heads. 


0OO1 When operating without an alternate console, the halt 
code is 722B. Enter flag byte, cylinder, head, sector in 
the following hexadecimal form: ? 


Fffcccchhss (1) 


Where ff is 2 digit flag byte, cccc is a 4—-digit cylinder 
number, hh is a 2-digit head number, and ss is 2-digit 
logical sector number. 


When operating without an alternate console, the halt 
code is 722C. Enter sector ID data to be written in the 
following hexadecimal form: 


Fdddddddd 


Where dddddddd is 8 characters (4 bytes) of data that 
will be repeated and written on the indicator. sector. 


002 YN _ The program performs the write. CC=0703? 

003 : 1 CC not equal 0703. Write data did not properly 
3 execute. 

004 1 Successful end of the write data routine test. 


(1) If testing a 160 MB MMD, valid seek arguments are: 


cccc =.0000-0336, HH = 00-09, SS = 00 3BH. 
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This is a manual test requiring operator interaction. Enter 
B7228 to initiate the test. This test writes a given data 
field on any desired sector, reads it back, and verifies the 
data read matches the data written. It has the capability of 
Manually testing fixed heads. Reference text under Manual 
Tests for information on how to select correct addresses for 
heads. 


001 When operating without an alternate console, the halt 
code is 722B. Enter flag byte, cylinder, head, sector in 
the following hexadecimal form: 


F£fcccchhss (1) 


Where ff is 2-digit flag byte, cccc is a 4-digit cylinder 
number, hh is a 2-digit head DUnRe Sy: and ss is 2- digit 
logical sector number. 


When operating without an alternate console, the halt 
code is 722C. Enter data pattern to be used in the 
following hexadecimal form: | 


Fdddddddd 


Where dddddddd is 8 characters (4 bytes) of data that 
will be used. 


When operating without an alternate console, the halt 
code is 722D. Enter 1. to write a complete sector, enter 
0 to perform a partial sector write. 


002 YN CC=0703 on both read and write? This step expands the 
: : data pattern entered in step 001 to fill one sector. 
: : The sector is then written to the disk and read back. 
: : The data written, the data read, and a statement 
: : describing the comparison error (if any error exists) 
: : is displayed. Run auto test 7200 -- if inconclusive, 
: : replace card A2A03. 

003 : 1 CC not equal 0703 on read and/or write commands. 
: Read and/or write did not execute properly. 
: Replace card A4A2/B2. 

004 il Successful end of write/read/compare data routine. 


(1) If testing a 160 MB MMD, valid seek arguments are: 


cccc = 0000-0336, HH = 00-09, SS = 00-3BH 


WRITE/READ/COMPARE DATA ROUTINE SAM 7228 
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This is a manual test requiring operator interaction. Enter 
B7230 to initiate test. | 


001 


002 


004, 
005 


006 


007 
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009 
010 
011 
012 
013 
014 
015 
016 
017 
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019 
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Read device ID and register 8701. Is result legal 
for MMD? 


Device ID not correct for MMD. Run tests 7200 through 


‘7203. Reapply power to MMD. Replace attachment 


card (1). Replace A2A04 logic card. 


When operating without an alternate console, halt code 
is 7230. Do you want to write data? (Reply 1 = yes, 


0 = no) 


Write/read data test not executed due to no response 
of step 004, 005. 


Write/read data pattern EB6D B6DB. Error code = 0000? 
Write/read data error. Go to step 018 this test. 
Write/read data pattern 5555 5555. Error code = 0000? 
Write/read data error. Go to step 018 this test. 
Write/read data pattern AAAA AAAA. Error code = 0000? 
Write/read data error. Go to step 018 this test. 
Write/read data pattern 0000 0000. Error code = 0000? 
Write/read data error. Go to step 018 this test. 
Write/read data pattern FFFF FFFF. Error code = 0000? 
Write/read data error. Go to step 018 this test. 
Write/read data test ran without any errors. 

Error code not equal 4000? 


Unexpected error during write data. Hd = XX. Replace 
cards A2B04, A2A01, A2A02, A2C03. 


Error code not equal 2000? 


Unexpected error during read data. Hd = XX. Replace 


-cards A2B03, A2B04, A2A01, A2A02, A4A3/B3. 


WRITE/READ DATA TEST SAM 7230-1 
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022 Y N Error code not equal 1000? 
023 : 1 File protect is on. 
024 YN _ Error code not equal 0800? 
025 - " Hd = XX. Data compare error. Replace cards A2A03, 
: A2C03. 
026 YN _ Error code not equal 0400? 
027 : 1 Hd = XX. Write unsafe error. Replace cards A4A02, 
: A2B02. Replace mini module (para 3.4). ; 
028 Y Error code not equal 0200? 
029 : 1 Hd = XX. Read data ECC error. Replace cards R2BOe 
: A2C03, A2A01, A2A02, A2A03, A4A3/B3. 
030 YN Error code not equal 0100? 
031 : 1 Wrong device ID. Run test 7200, 7201, 7203. 
032 YN Error code not equal 0080? 
033 : 1 Multiple head select error. Replace card A4A02. 
: Replace mini module (para 3.4), or isolate to head 
: using tests 7227, 7228, 7230. . 
034 Y N Error code not equal 0040? 
035 : 1 PLO syne check on write operation. Replace cards 
: A4A01, A4A03, A2B03, A2A02, A2A01. 
036 YN Error code not equal 0020? 
037 : 1 Write gate check. Replace cards A2A01, A2A02, 
: A2C03, or run tests 7227, 7228 for more data. 
038 YN Tllogical error. IPL (press Load switch) to run CPU 


tests. 


(1) The attachment card contains switches to select 
MMD device address (refer to Attachment Card and 
I/O Cable Installation, section 2 of this manual. 


WRITE/READ DATA TEST (CONTD) SAM 7230-2 
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This is a manual test requiring operator interaction. Enter 
B7235 to initiate the test. This test checks the MMDs ability 
to properly chain DCBs. 


001 N Issue device reset and operate-I/O to a recall 
: : chained to a seek chained to another seek. No errors 
2 3 encountered? 

002 : 1 A chaining error occurred. Replace the attachment 
: card. (1) 

003 1 Normal end of the command sequence test. 


(1) The attachment card contains switches to select 
MMD device address (refer to Attachment Card and 
I/O Cable Installation, section 2 of this manual). 


COMMAND AND SEQUENCE TEST SAM 7235 


CJ 
& 
O) 
O 
& 
é 
O) 
O 
GS 


SE ezOCeS ere re 


SAM 7240 62947905 E 


This is a manual test requiring operator interaction. Enter 
B7240 to initiate the test. This test utilizes the read short 
to verify error detection/correction logic. 


001 Issue prompt -- Do you want to write data? 

002 Y When operating without an alternate console, the halt 
: : code is 7240. A Yes response will cause the program 
: : ‘to write on the CE track. A No will cause it to 
: : terminate. 

003 : 1 Test terminates without testing ECC. 

004 YN Force correctable error in the middle of the data 
23 field and read short. Error corrected? 

005: i Correctable error in the data field not corrected. 
: Replace the ECC cards A2B04, A2A04 

006 YN Force a second error in the middle of the data field 
: : and read short. Error corrected? 

007 :1 Correctable error in the data field not corrected. 
: Replace the cards A2B04, A2A01, A2A04 

008 YN Force a third correctable error in the middle of the 
: : data field and read short. Error corrected? 

009 : 1 Correctable error in the data field not corrected. 
: Replace the ECC cards A2B04, A2A04. 

010 YN Force a fourth correctable error in the middle of the 
: : data field and read short. Error corrected? 

Oll 3: i Correctable error in the data field not corrected. 
: Replace the ECC cards A2B04, A2A04. 

012 YN Force correctable error on last data byte and read 
* : Short. Error corrected? 

013. : 1 Correctable error in the data field not corrected. 
: Replace the ECC cards A2B04, A2A04. 

014 YN Force a second correctable error on last byte of the 
ae data field and read short. Error corrected? 

015 3: a Correctable error in data field not corrected. 
: Replace the ECC cards A2B04, A2A04. 

016 Y N Force correctable error in the first byte of the 
2 2 
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data field and read short. Error corrected? 


Correctable ECC error in data field not corrected. 
Replace the ECC cards A2B04, A2A04. 


Force correctable error in the middle of ECC field 


‘and read short. Error corrected? 


Correctable ECC error not corrected. Replace the ECC 
cards A2B04, A2A04. 


Force correctable error in the last ECC byte and read 


short. Error corrected? 


Correctable ECC error not corrected. Replace the ECC 
cards A2B04, A2A04. 


Force uncorrectable error in the data field and read 
short. Error detected? 


Uncorrectable data error not detected. Replace the 
ECC cards A2B04, A2A04. 


Force two data errors and read short. Error reported? 


Uncorrectable data error not detected. Replace the 


‘ECC cards A2B04, A2A04. 


Force two ECC field errors and read short. Error 
reported? 


Uncorrectable ECC error not detected. Replace the 
ECC cards A2B04, A2A04. 


ECC test ran without any hardware malfunctions. 


ERROR CORRECTION CODE TEST (CONTD) ~» SAM 7240-2 
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This is a manual test requiring operator interaction. Enter 
B7245 to initiate test. It has the capability of manually 
testing fixed heads. Reference text under Manual Tests for 
information on how to select correct addresses for heads. 


001 | Issue prompt -- Do you wish to perform a direct seek? 


002 Respond to prompt - 1 = yes, 0 = no. 


003 Issue prompt -- Do you wish to perform a repeat seek? 


004 Respond to prompt - 1 = yes, O = no. 


005 Issue prompt -- Do you wish to perform a one-track 
incremental seek? 


006 ‘N Respond to prompt - 1 = yes, 0 = no. 


007 1 None of the above options were selected, program 
terminate. 
008 Halt code is 722E, Reply Fceccchh where ccccj¢ is 
the maximum cylinder address (1) and hhjyg¢ is the 
maximum head address for the incremental seek. (2) i 
009 When operating without an alternate console, the 
halt code at this step is 7245. Enter a (B), 6, 
(I), (I) to continue. The test performs incre- 
mental seeks until al = yes or 0 = no response 
is received. A yes will restart the test and a 
no will terminate the test. 
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010 End of the incremental seek test. 
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Go to step 001 of this test. 
011 Halt code is 722F. Reply Feccchhxxcccchh to specify 

the extents of the repeat seek where cccc)6¢ is the 
4-digit cylinder number, and hhj6 is the 2-digit 

head number, and xx is any nonblank character. (2) | 
012 When operating without an alternate console, the 
halt code at this step is 7245. Enter a (B), 6, 
(I), (I) to continue. The test performs repeat 
seeks between the two addresses specified in step 
001. Seeking continues until a1 = yes or a0 = no 
response is received. A yes will restart the test 
and a no will terminate the test. . 
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ABC 
lil 
013  : : L End of repeat seek test. 
: 1 Go to step 001 of this test. 
014 1 Halt code is 722E. Reply Feccchh where cccc 6 is the 
: 4-digit cylinder number, and hhjg¢ is the 2-digit head 
: number for the direct seek address. (2) Al 
015 YN When operating without an alternate console, the halt 
: : code at this step is 7245. Enter a (B), 6, (I), 
: : (I) to continue. The program performs direct seeks 
: : to the specified address until a yes (1) or a no 
: : (0) response received. A yes will restart the test 
2 : and a no will terminate test. 
016 : 1 End of the direct seek test. 
1 Go to step 001 of this test. 


—— on 


(1) Maximum usable cylinder address is as listed in 
paragraph 3.16 for various models of MMD. 


(2) If testing a 160 MB MMD, valid seek arguments 
are: 


CccC = 0000-0336H, HH = 00-09H, SS = 00-3BH 


SERVO ADJUSTMENT ROUTINE (CONTD ) SAM 7245-2 
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This is a manual test requiring operator interaction. Enter 


B7250 to initiate the test. This test reads all sector IDs on 
the CE cylinder, rewrites with test patterns, and restores the 
original sector ID if all goes well. 


A2B03, A2B02. Tests 7224 and 7225 may provide more 
information by writing and reading sector IDs. 
Suspect head xx (xx indicates failing head number). 


001 Issue prompt -- Do you want to write sector ID? 

002 Y Halt code is 7250. A YES response allows the test to 
: : continue and a NO response will cause the test to 
2: s: terminate without writing on the disk. 

003 : 1 Test terminates without writing on the disk. 

004 YN Read device ID to determine MMD size. Valid device 
<2 ID? 

005 : 1 Invalid MMD ID. Run auto tests 7200. 

006 YN Attempt to write sector ID to all sectors and to all 
: : heads on the CE cylinder. Error code = 0000? 

007 : YN Error bit 8000 off? 

008 :.: 1 Could not read sector ID during step 006. Reini- 
cs tialize the MMD and run test 7213 to isolate the 
. 8 ‘problem. Suspect head xx (xx will indicate failing 
ae head). 

009 : YN’ Error bit 4000 off? 

010 : : 1 Original sector ID could not be restored. Run tests 
fig T7224 and T7225 to isolate the problem. If incon- 
$. 8 clusive, replace cards A03, A04, BOl, A3A03, and/or 
as AOl. 

Oll : YN’ Error bit 2000 off? 

012 : : 1 Read sector ID not equal to sector ID written. 

1% Run test 7213 to isolate the problem. Suspect head 
3 XxX (xx will indicate failing head number). 
013 : YN _ Error bit 0800 off? 
014 : : 1 Write gate check occurred. Replace cards A2B08, 
2 
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WRITE SECTOR ID TEST SAM 7250-1 
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015 : YN Error bit 0400 off? 

016 : : 1 Unsafe status during sector ID. Replace cards 
eas A2B02, A2B01, A2A01, A3A03, A2A04. Tests 7224 and 
3.3 7225 may provide more information by writing and 
23 reading sector IDs. Suspect head xx. (xx indicates 
oe failing head number). 

017 : YN _ Error bit 0200 off? 

018 : : 1 Test ID read not equal to test ID written. Replace 

; 3 cards AQ3, A0O4, BOl, A3A03, AOl. Suspect head xx 
t2 (xx indicates failing head number). | ? 

019 : YN Error bit 0100 off? 

020 : : 1 Multiple head select error. Replace cards A3A02, 
a A2A04. Head may be isolated by test 7225. 

021 : YN _ Error bit 0080 off? 

022 : : 1 PLO syne check occurred during write sector ID. 

3 Replace the disk pack, the servo preamp cards, the 
- 3 - card A2A01, the servo head, and/or the other servo 
a. fs circuitry. 3 

023 : YN Error bit 0040 off? 

024 : : 1 Disk drive is file protected. If drive will not go 
ae unprotected by operating the file protect switch, — 
28 replace cards A2A10 and A2B04, the operator control 
2.3 panel, or the control panel harness assembly. 

025 : YN Error bit 0020 off? 

026 ::1 Illogical ending. Rerun this test if the error 
ee reoccurs, suspect SERIES/1 itself. 

027 11 Successful completion of the write sector ID diag- 

nostic. 
WRITE SECTOR ID TEST (CONTD) SAM 7250-2 
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This is a manual test requiring operator interaction. Enter 
B7260 to initiate the test. This test performs a read sector 
ID skewed on any given sector and displays the ID on the 
alternate console. It has the capability of manually testing 
fixed heads. Reference text under Manual Tests for information 
on how to select correct addresses for heads. 


001 When operating without an alternate console, the halt 
code is 722A. Enter cylinder, head, sector in the 
following hexadecimal form: 

Feccchhss (2) 


Where cccc is a 4-digit cylinder number, hh is a 2-digit 
head number, and ss is 2-digit logical sector number. 


002 YN This step reads the sector ID skewed and displays the 
: : results. CC=0703? 

003 : 1 CC not equal 0703. Sector ID did not properly 
: execute. (1) 

004 1 Successful end of the read sector ID skewed test. (1) 


(1) If no alternate console is being used, Series/1l main 
storage contains the following information: 


18C8 - I/O Condition Codes 
18CA - Sector ID Information 


(2) If testing a 160 MB MMD, valid seek arguments 
are: 


cccc = 0000-0336H, HH = 00-09H, SS = 00-3BH 


READ SECTOR ID SKEWED ROUTINE SAM 7260 
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This is a manual test requiring operator interaction. Enter 
B7261 to initiate the test. This test allows a user to perform 
a sector ID skewed write. It has the capability of manually 
testing fixed heads. Reference text under Manual Tests for 
information on how to select correct addresses for heads. 


001 When operating without an alternate console, the halt 
code is 722A. Enter cylinder, head, sector in the 
following hexadecimal form: 


Feccchhss (1) 


Where cccc is a 4-digit cylinder number, hh is a 2-digit 
head number, and ss is 2-digit logical sector number. 


When operating without an alternate console, the halt 
code is 722B. Enter sector ID skewed data to be written 
in the following hexadecimal form: 


Fffcccchhss (1) 
Where ff is a 2-digit flag byte, cccc is a 4-digit 


cylinder number, hh is a 2-digit head number, and ss is 
2-digit logical sector number. 


002 YN This step causes a write sector ID skewed command to 

: : be issued as specified in steps 001 and 002. CC=0703? 
003. : 1 CC not equal 0703? Write sector ID skewed did not 

3 properly execute. 
004 1 Successful end of write sector ID test. 


(1) If testing a 160 MB MMD, valid seek arguments are: 


CCCC = 0000-0336H, HH = 00-09H, SS = 00-3BH 


WRITE SECTOR ID SKEWED ROUTINE SAM 7261 
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This is a manual test. Enter B7266 to initiate test. This 
test displays CCS on the alternate console. 


| 001 - a Prepare command CC = 7? 

: 002 Y N Read device ID = 3007 

| 003 : YN Read device ID = 3017 

| 004 :: YN Read device ID = 3107 

} 005 ¥ N Read device ID = OOAA 

: 006 ; ¥ N Read device ID = OOCA 

| 007 I Wrong device ID. Go to test 7200. 

| 008 YN Cycle Steal Status cc = 0703 

| 4 

| 009 : 1 Start Cycle Steal Status Failed. Go to test 7200. 
010 y N Display Status. 
011 : 1 


STOP 


DISPLAY CCS ON ALTERNATE CONSOLE ROUTINE SAM 7266 e 
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| This is a paper-only SAM used to check for power faults in the 
| MMD and FDD if present. This SAM assumes that the ac power 
! cord is plugged into the site outlet. 


001 YN Does power-on LED light when power is applied via 
: 3: front panel On/Off switch? 
| 002 : YN’ Do fans run? 
003 : : 1 Check for tripped CBl on power supply. 
| 004 : : 2 Check that ac power cable connector (from switch 
| 2 : : box) is firmly seated in receptacle at rear of power 
ss : supply. 
005 : : 3 Check for blown fuse (Fl) on side of power supply. 
006 : : 4 Thermo switch on power supply regulator card may 
: 3: : have opened due to an overtemperature condition. 
: : : Allow time for power supply to cool and reapply 
3: 2 power. 
007 2: : 5 Check for site power available at site outlet. 
008 : : 6 Replace power On/Off switch (para 3.8). 
009 : Y N Is an FDD present in the MMD cabinet? 
010 : : 1 Check that LED power cable is connected to backpanel 
: : : pins B6 and B7 of A2A03 (pin 1 of LED power cable, 
: 3: 3 indicated by white dot, must mate with pin B7 of 
: s: : A2A03). 
Oll : : Y N Check for +5 V across pins B6é and B7 of A2A03 
2: s : s (pin B7 is +5 V, pin B6 is ground). Is +5 V 
ss 3 : present? 
_ 012 : : : YN Is +5 V present at +5 V backpanel Faston? 
aT: O13 : : : : 1 Check for blown +5 V fuse (F3) on power supply 
2S 3 regulator card and isolate fault using SAM 7271. 
014 : : : 1 Replace Bus Out card at A2A03. 
015 : : 1 Replace power-on LED (para 3.8). 
2 2 
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Check that ac power cable (B2P5) from switch box is 
firmly seated in receptacle at lower front of FDD 
power supply. 


Check that LED power cable is connected to J6 on FDD 
power supply (pin 1 of LED power cable, indicated by 
white dot, must mate with lower pin of J6). 


Check for tripped circuit breaker on top of FDD power 


supply. 


Go to paper-only SAM in FDD site information manual 
that covers power-on and IPL problems. 


Does drive motor start? 


Is drive motor thermal breaker tripped? (located at 
rear of drive motor) 


Is ac power to drive motor present at pins 1 and 
4 of AlJ09 on power supply? 


N Is +24 volts present at logic chassis backpanel 


: Fastons? 

YN Is either F2 (+24 V) or FS (-24 V) on power 

: : supply regulator board blown? 

: 1 Check for open wires in power cable from A1J03 
: of power supply. 

1 Isolate fault in +24 V loads (SAM 7272). 


Replace power supply (para 3.7). 
Replace microprocessor control card at A2C04. 
Replace fault/control card at A2B02/C02. (1) 


Replace power supply (para 3.7). 
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Replace drive motor (para 3.6). 


Allow time for drive motor to cool and reset thermal 
breaker. If thermal breaker still trips, perform 
remaining steps. 


Disconnect brake assembly cable connector A3J3 and 
check connector pins for CONE ANUEEY« If open, replace 


brake assembly (para 3.13). 


POWER FAULTS (CONTD) SAM 7270-2 
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regulator card and isolate fault uSing SAM 7271. 


A B 62947905 E 
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034 : 3 Replace fault/control card at A2B02/C02. (1) 
035 : 4 Replace drive motor (para 3.6). 
036 N Y Is problem being isolated a test 7220 step 021 (not 
2 : ready and not on cylinder) or step 023 (on cylinder 
> : and not ready) error? 
037 : YN Is -5 V present at -5 V logic chassis backpanel 
s 3: s: Faston? 
038 : i Check for blown -5 V fuse (F4) on power supply 


039 : 1 Replace fault/control card at A2B02/C02. (1) 


040 Verify actuator lock is off. 
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041 : 3 Replace write PLO card at A2C03. 


042 : 4 Replace microprocessor card at A2C04. 

043 ; 5 Replace analog servo card at A2BO1/COl. (2) 

044 ; 6 Replace speed transducer (para 3.12). 

045: a Replace mini module (para 3.4). 

046 Y N Is -24 V present ae aoa V logic chassis backpanel 
>: 3: Faston? — 

047 : 1 Check for blown -24 V fuse (F5) on power supply regu- 
$ lator card and isolate fault using SAM 7272. 

048 ‘1 Power up sequence is OK. 


(1) Refer to Setting Sector Select Switches, section 2 


of this manual for correct switch settings of 
A2B02/C02. 


(2) Check/adjust A2B0l1 per para 3.15 following card 
replacement. 


POWER FAULTS (CONTD) SAM 7270-3 
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SAM 7271 : 62947905.A 


This SAM isolates faults in the +5 V loads of the MMD power 
supply. Use of this SAM assumes that either F3 (+5 V) or F4 
(-5 V), or both, have blown on the power supply regulator card.. 


Instructions: Turn power off and replace blown fuse(s) before 
performing the following steps. 


001 Restrict +5 V loads to the logic chassis only: 


a. Disconnect A2B01 from pins on logic chassis 
backpanel. 


b. Disconnect + 24 V Fastons from backpanel (tape 
Fastons to prevent possibility of shorting). 


c. Apply power. Did either F3 or F4 blow? 
002 Do +5 voltages measure 5. 10 +0.05 V at backpanel 
Fastons? 
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Adjust +5 V (see para 3.7 for adjustment locations). 
If voltages cannot be adjusted to specified toler- 
ance, try to isolate load fault to a single logic 
card. Remove each logic card one at a time, apply 
power and readjust +5 V. 
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003 Add R/W chassis (on mini module) to +5 V load: 
a. Turn power off. | 


b. Reconnect A2B01 to pins on logic chassis back- 
panel. 
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c. Turn power on. Did either F3 or F4 blow? 


ee 06 8 08 e8 08 ec e8 K oe ef e8 ef 0 ee 


Kee ee 
|r ee 2, 


Do +5 voltages still measure 5.10 +0.05 V? 


Adjust +5 V (see para 3.7 for adjustment loca- 
tions). If voltages cannot be adjusted to 
specified tolerance, try to isolate load fault to 
: a Single R/W card. Replace each card one at a 
time, apply power and readjust +5 V 
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+5 V loads are OK. 
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Problem is in R/W chassis. Try to isolate load fault 
to a single R/W card. Replace each card one at a 
time, apply power and check for blown F3 or F4. 


Replace mini module assembly (para 3.4). 
Problem is in logic chassis. Turn power off and replace 


fuse(s). Try to isolate load fault to a single logic 
card. Remove all logic cards. Reinstall one at a 


time, apply power and check for blown fuse. Replace 


faulty logic card. 
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This SAM isolates faults in the +24 V loads of the MMD power 
supply. Use of this SAM assumes that either F2 (+24 V) or F5 
(-24 V), or both, have blown on the power supply regulator card. 


Instructions: Turn power off and replace blown fuse(s) before 
performing the following steps. 


001 Restrict +24 V loads to the logic chassis only. 


a. Disconnect +5 V Fastons from backpanel (tape 
Fastons to prevent possibility of shorting). 


b. Disconnect A2B01 and A2B02 from pins of 
backpanel. 


c. Disconnect cable A2C05 from power amplifier card 
at A2CO05. 


d. Apply power. Did F2 or F5 blow? 
002 Add Run triac to +24 V load: 
a. Disconnect brake assembly cable connector A3J3. 
b. Reconnect A2B02 to backpanel pins. 
c. Apply power. Did F2 blow? 
003 Add brake assembly to +24 V load: 
a. Reconnect A3J3. 
b. Apply power. Did F2 blow? 
004 Add Retract capacitor to +24 V load: 


a. Disconnect A4P3 from pins on R/W mother 
board. 


b. Reconnect A2B01 to backpanel pins. 


c. Apply power. Did F2 blow? 


WI ND ee co cc eo oo 06 oo 00 ce 06 00 00 06 06 00 of 00 08 08 ce 80 ee 60 06 ee ce 8° Ki eo ee 08 8 08 08 08 08 08 06 of of a 


A> NO ee oe ee ¢¢ ee “se ee 06 e808 60 @8@ @6 80 80 8©8@ #8 @8 08 @6 ee 80 60 88 86 @@¢ 86 90@ 08 88 00 0 @0 08 @0© 06 08 098 @8 of 68 KK 
C2) ND ce ce ce ce 08 20 00 08 06 ce 08 cf 06 08 08 e8 28 of 00 K ee ee 08 @6 ee se ce vA 
T RO ce ce ce ce co 00: oe 00 00 06 06 of 08 pet 00 08 00 08 cf 1% 


CZ] ND ce ce ce ce ce 06 00 0 00 08 00 ce eo 5% 


+24 V LOAD FAULT ISOLATION SAM 7272-1 


005 


006 


007 


- 008 


009 


010 


011 


013 
014 


| ee 060 06 08 @f 0 00 ©€8 00 00 86 60 08 00 @0 08 08 00 80 98 e828 eo ee ee ee ee e808 e0¢ @¢ e8 86 be > 


62947905 A 


Add R/W chassis to +24 V load: 


a. Reconnect A4P3 to pins on R/W mother 
board. 


b. Apply power. Did F5 blow? 
Add power amplifier to +24 V load: 


a. Reconnect cable to A2C05 power ampli- 
fier card A2c05. 


b. Apply power. Did F2 or F5 blow? 
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+24 V loads are OK. 


Replace power amplifier card A2C05. 
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Try to isolate load fault to a single R/W card. 
Replace each card one at a time, apply power 
and check for blown F5.. 
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Check Retract capacitor and cabling for shorts/ 
grounds. 


Check brake cable connector pins for shorts to 
ground. If faulty replace per para 3.13. 
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Replace power supply (para 3.7). 


Problem is in logic chassis. Turn power off and 
replace fuse(s).. Try to isolate load fault to a single 
logic card. Remove all logic cards. Reinstall one at 
a time, apply power and check for blown fuse. Replace 
faulty logic card. — 
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This is a paper only SAM that provides additional trouble- 
shooting information for errors identified by error analysis 


routine 7220. 


001 
002 
003 
004 
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006 
007 
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014 
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Test 7220 is automatically executed as a result 
of an error sensed by test 7201. 


Test 7220 step 002, 004, 007, or 008 error? 
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Test 7220 step 010 or 019 error? 


Test 7220 step 013 or 015 error? 
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Test 7220 step 017, 035, or 049 error? 
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Test 7220 step 021 error? 
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Test 7220 step 023 error? 


Test 7220 step 033 error? 


Verify Bus In and Bus Out cable connec- 
tions. 


Replace read/write control logic card 
A2A01. 


Replace write driver logic card A4A02. 


Verify ac power cord is plugged in and 
power applied to MMD. 


Replace fault/control logic card, A2B02. (1) 
Go to SAM 7270-1. 

Reseat/replace attachment card. (2) 

Replace Bus In logic card (A2A04). 

Replace Bus Out logic card (A2A03). 


Problem not covered in nee call for 
assistance. 


Replace Bus In/Bus Out I/O cables. 


Go to paper-only SAM 7270. 
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Test 7220 step 041 error? 
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Test 7220 step 045 error? 


Test 7220 step 051 or 053 error? 


N Test 7220 step 054 error? 
1 Problem not covered in manual, call for 


assistance. 
Replace attachment card. (2) 
Run write sector ID test 7250 (SAM 7250). 
Run write/read data test 7230 (SAM 7230). 
Run error correction code test 7240 (SAM 7240). 


Run data strobe and track offset routine 72F2 
(SAM 72F2). 


Run disk data integrity routine 72Fl (SAM 72F1). 


Run first seek test 7221 (SAM 7221). 


(1) 


(2) 


Replace Bus In logic card A2A04. 
Verify Bus In and Bus Out cable connection. 


Replace Bus In/Bus Out I/O cables. 


Refer to Setting Sector Select Switches, section 2 


of this manual for correct switch settings. 


The attachment card contains switches to select MMD 
device address (refer to Attachment Card and I/O 
Cable Installation, section 2 of this manual). 
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This is a paper only SAM that provides additional trouble- 
shooting information for specific errors identified by test 
7201 and 7213. 
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Test 7201 step 002, 004, 007, 008, O11, 020, 022, 024, 


031, 
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033, or 034? 


Test 7213 step 007 or 019? (2) 

Using the cycle steal status as displayed in manual 
tests, refer to table A-2 (this appendix) for 
error definition. 


Replace A2B03 (Read PLO) card. 


Problem not covered in manual, call for assistance. 


Replace A2A04 (Bus In) card. 


Replace logic card at location A2A02 (bit ring), 
then A2A01 (read/write). 


Replace card A4A3/B3 (Read Digital Analog). 


Replace card A2B02/C02 (Fault/Control). (1) 


Replace A4Al. 


Replace A4A2/B2. 


(1) 


Refer to Setting Sector Select Switches, sec- 
tion 2 of this manual for correct switch 
settings of A2B02/C02. 


7213 step 007 is the first attempt to read data. 
from the media (pack). If initialization is 
correct and manual test fails on all heads, it 
may be necessary to replace cards in the read 
chain per SAM 7282. If only one head fails, 
replace head select card, steps 009 and 011. 
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This is a manual test requiring operator interaction. Enter 
B72F1 to initiate the test. This utility performs read verify 
commands on the disk to verify primary and alternate sectors. 
The entire disk or any one track (2) can be selected for read 
verification. If the mode switch is in the Diagnostic 
position, the test will stop after each error. It has the 
capability of manually testing fixed heads. Reference text 
under Manual Tests for information on how to select correct 
addresses for heads. Following is a list of the halt codes 
associated with this utility: 


HALT CODE 

7261 Enter device address to start data integrity 
test. Reply FXX, where XX = device address. 

7262 Do you want to verify all cylinders, heads and 
sectors? Reply 1 = yes, 0 = no. 

7263 Enter cylinder and head in hex, FCCCCHH for 
cylinder and head to be verified (2). 

7264 CSSl1 error on primary track. CCCC = XXXX, HH 
= XX, SS = XX. CSS1 = XXXX, error code = XxX. 

7265 Data ECC error on primary track, cylinder = 

- XXXX, head = XX, sector = XX. (1) 

7266 Device ID not for MMD (wrong device ID). Do 
you want to restart test? Reply 1 = yes (test 
restarts), reply 0 = no (program terminates). 

7267 Enter loop count in hex, FXXXX = count, F0000 
= infinite. 

7268 Sector ID contains wrong cylinder, head, 
and/or sector, and the flag byte does not 
indicate a defective sector. Cylinder = XXxXx, 
head = XX, sector = XX. (1) 

7269 SYNC check error on data field on primary 
track. CCCC = XXXX, HH = XX, SS = XX (1). 

726A Sector ID mismatch during alternate processing 


(3) ° 
Primary: CCCC = XXXX, HH = XX, SS = XX 


Alternate: CCCC = XXXX, HH = XX, SS = XX 
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72 6B Syne check error on data field of alternate 
track. CCCC = XXXX, HH = XX, SS = XX (1) 


726C CSS1 error on alternate track. CCCC = XXXX, 
HH = XX, SS = XX. (1) CSS1 = XXXX error. code 
= XX. 

726D No readable primary sector ID exists, normal 


or skewed. (1) 


72A3 Syne check on header field in alternate. CCCC 
, = XXXX, HH = XX, SS = XxX. 


3805 Test completed. For other error codes refer 
to DCP halt list of para. 3.21. 


72A2 ECC check on data field in alternate. CCCC = 
XXXX, HH = XX, SS = XxX. 


72A4 ECC check on header field in alternate. 
CCCC = XXXX, HH = XX, SS = XxX, 


(1) When the mode switch is in the diagnostic position 
. and the CPU stops, error information is contained 
in the following Level 3 registers: 


R3 = Halt code R6 = Sector 
R4 = Cylinder R7 = Error count 
R5 = Head 


For error code 7264, R5 = CSS1, R6 = firmware error 
code. . 


(2) If testing a 160 MB MMD, valid seek arguments are: 
cccc = 0000-0336H, HH = 00-09H, SS = 00-3BH. 


(3) Rl = Primary Cyl | R5 = Alternate Cyl 
R2 = Primary Head R6 = Alternate Head 
R3 = Error Code R7 = Alternate Sector 
R4 = Primary Sector 
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This is a manual test requiring operator interaction. Enter 
B72F2 to initiate the test. This is a utility which read 
verifies the CE cylinder with user-specified data recovery 
options. If the mode switch is in the Diagnostic position, the 
test will stop after each error. The following is a list of 
console codes used and their meanings: 


CONSOLE 
CODE 
72F2: 72B0 Enter device address for margins tests, FXX 
72B1 Do you wish negative offset? (1 = Yes, 0 = No) 
72B2 Do you wish positive offset? (1 = Yes, 0 = No) 
72B3 Do you wish strobe late? (1 = Yes, 0 = No) 
72B4 Do you wish strobe early? (1 = Yes, 0 = No) 
72B5 No MMD at the requested device address in the 
configuration table/or not MMD device ID. 
72B6 ‘End of test. 
72B7 Data error occurred. (1) 
72B8 Do you wish to loop? (1 = Yes, 0 = No) I£ the 
loop on utility prompt is answered with a yes 
response, it becomes necessary to re-IPL to get 
Out of the loop. For other error codes see DCP 
halt list, para. 3.21. 
72B9 Sector ID error occurred. (1) 


(1) When the mode switch is in the diagnostic position 
‘and the CPU stops, error information is contained 
in the following Level 3 registers: 


R4 
R5 


Cylinder R6 
Head R7 


Sector 
Error count 


DATA STROBE AND TRACK OFFSET ROUTINE SAM 72F2. 
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This is a manual test requiring operator interaction. Enter 
B72F3 to initiate the test. This is a utility which verifies 
the IPL logic on the MMD attachment card. This test requires 
that the MMD be set up properly as an IPL source and that the 
correct is selected via the Series/l Primary/Alternate IPL 
source switch. At this time, diagnostic IPL capabilities exist 
only on the FA740B or FA740C (LSI) attachment cards. Use of 
this utility to verify the IPL logic of an equipment FA740A 
(MSI) attachment card will result in a false error idication. 
Following is a list of the halt codes associated with this 
utility: 


HALT CODE 
F300 Enter device address of the MMD to be tested. 


F301 An error has occurred which makes it impossible to 
verify the IPL logic. Running the basic tests 
7200 on this device should isolate the problem. 
Enter a 0 to terminate the utility or enter a l to 
restart the utility. 


F302 The MMD has been placed in diagnostic IPL mode. 
' Prior to IPLing the system, ensure that: 


1. The MMD attachment card is properly designated 
as an IPL source and that no other device is 
configured to conflict with this. 


2. The Series/l Primary/Alternate IPL source 


switch is in the proper position to select this 
MMD. 


IPL the Series/l by operating the IPL button on the 
console. If the IPL is recognized by the MMD, a 
halt code of F303 or F304 will appear. Certain 
errors may occur that will cause the system to go 
to sleep. These include: 


1. The precautions under halt code F302 were not | 
followed. 


2. The MMD in questions does not support diagnostic 
IPL capability. | 


3. The MMD attachment card is faulty. Replace 


it. See section 2 of this manual, Attachment 
Card. and I/O Cable Installation. 
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HALT CODE 


F303 


F304 


The IPL sequence was not correctly completed, 
replace the MMD attachment card. Enter a0 to 
terminate the utility or enter a 1 to restart the 
utility. 


The IPL sequence completed correctly. The IPL 
logic on the attachment card is good. Enter a 0 
to terminate the utility or enter a 1 to restart 
the utility. 


MMD IPL LOGIC TEST (CONTD) SAM 72F3-2 
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This appendix contains: 


@e Description of diagnostic tests -- Briefly describes 
each of the FDD diagnostic programs on the CDC BASIC 
diskette. 

@e Description of cycle steal status words -- Describes 


Significance of the FDD cycle steal status words. 


@e SAMS covering the FDD diagnostic tests and paper-only 
troubleshooting. The SAMs are categorically numbered as 
follows: 


-- SAMs 4600 through 4621 correspond to the FDD diagnostic 
tests on the CDC BASIC diskette. Each SAM and corre- 
sponding diagnostic program have the same number. 


-~- SAMs 4670 through 4673 are paper-only listings that 
supplement the diagnostic program SAMs. 


DESCRIPTION OF DIAGNOSTIC TESTS 


The following paragraphs describe the FDD auto-diagnostic tests 
and FDD manual diagnostic tests that are on the CDC BASIC 
diskette. 


FDD AUTO-DIAGNOSTIC TESTS 


The following FDD auto-diagnostic tests 4600 through 4603 are 
linked together. Execution starts with the test that is 
called-up. Each following test then executes in succession until 
last test 4603 finishes or an error occurs. 
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4600 Channel Interface Test 


Test 4600 checks the operation of the attachment card under 
direct program control (DPC) using all legal DCP commands and 
various illegal command codes. Condition codes returned are 
checked for command acceptance or rejection as applicable. The 
test then issues a start diagnostic 1 command and verifies that: 


@® The read-only memory (ROM) on attachment card outputs the 
correct checksum. ; 
@e The diskette in the FDD is rotating at the correct speed. 
e The attachment card and FDD are ready. 
If an incorrect speed or not ready condition exists, the test 


reads cycle steal status and an automatic branch to routine 4620 
occurs to define the problem. 


This test automatically branches to test 4601. 


4601 Attachment Test 


Test 4601 checks if the attachment card responds properly to 
illegal device control blocks (DCBs). After verifying that no 
preset error condition exists, the test issues various invalid 
DCBs in cycle steal mode. For each DCB issued, the test checks 
that the attachment card: 


@e Returns an interrupt condition code of unit exception. 


e Sets bit 3 of the interrupt status byte for DCB specifica- 
tion check. 


@ Indicates the proper error condition in the error-log byte 
(second byte) of cycle steal status word 4. 


If a preset error condition is present at the beginning of the 
test, an automatic branch to routine 4620 occurs to define the 
problem. 


This test automatically branches to test 4602. 
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4602 Seek and Read Sector ID Test 


Test 4602 checks if the FDD and attachment card can do seek and 
read sector ID operations correctly. The seek instructions 
issued by the test cause the following head movement Sequence: 


@ Recalibration seek (heads to cylinder 00). 


@ One-track incremental seeks from cylinder 00 to cylinder 
74, followed by one-track decremental seeks back to 
cylinder 00 using head 0. 


@ Repeat of one-track incremental/decremental seeks using 
head l. 


@e Forward and reverse seeks starting from cylinder 00 to 
cylinder 74 using head 0, then to cylinder 01, cylinder 
73, cylinder 02, cylinder 72, etc until cylinder 26 is 
reached. 


@ Repeat of forward/reverse seeks uSing head l. 


To verify that the selected head is on the correct cylinder, the 
test chains each seek with a read sector ID and samples the 
cylinder number of the ID field that is read. If a seek and read 
sector ID operation is not completed, the test reads cycle steal 
Status and an automatic branch to routine 4620 occurs to define 
the problem. 


This test automatically branches to test 4603. 


4603 Seek and Read Data Test 


This last auto-test expands on the seek and read sector ID 
testing done in test 4602. In addition to seeking and read 
sector ID, this test checks if the FDD and attachment card can 
execute read data instructions. After seeking to the designated 
cylinder and verifying the position of the selected head, the 
test issues a DCB containing read data instructions. The test 
then checks that the returned interrupt condition code is device 
end (successful completion). If a seek, read sector ID, or read 
data operation is not completed, the test reads cycle steal 


‘Status and an automatic branch to routine 4620 occurs to define 


the problem. 
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The data fields in the following diskette locations are read by 
both heads during the test: 


e Sectors 01 and 15 of cylinder 74. 


e Sector 01 of cylinders 01, 73, 02, 72, 03, and 71. 


FDD MANUAL DIAGNOSTIC TESTS 


Descriptions of the FDD manual diagnostic tests follow. These 


tests fall into two categories: 
e Tests 4610 and 4611 -- not linked together and each 
requires operator interaction. . 


e Tests 4620 and 4621 -- linked tests that do not require 
operator interaction. 


4610 Write Sector ID and Data Test ¥ 


Test 4610 checks if the FDD and attachment card can format 


sectors and write data correctly. If the test is run on a CDC 
diskette (the BASIC diskette or a scratch diskette), the write- 
protect slot of the diskette jacket must be covered with a piece 
of opaque tape. The writing done in the test occurs on cylinders 
01, 02, 03, 74, 75, and 76. On the BASIC diskette, these 
cylinders are allotted for scratch use (CE cylinders). 


The sequence of the test is as follows: 


e A recalibration seek is done to place the heads at 
cylinder 00. 


e A seek is made to cylinder 01 using head 0 and a read 
sector ID performed to verify head position. 


e Cylinder 01 is formatted into 15 sectors using head 0 and 
words of 555516 are written in each data field. The 
sector IDs and data that has been written is then read 
verified by the attachment card. 
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@e The data field in sector 01 of the newly formatted track 
is read back and the 555516 words verified by the test. 


@ Head 1 is selected and that track of the cylinder is for- 
matted and verified the same. 


e The test then continues to cylinder 02 and the process is 
repeated. At the end of the test, cylinders 01, 02, 03, 
74, 75, and 76 are all reformatted. 


If the formatting/read verifying of a track is not completed, the 
test reads cycle steal status and an automatic branch to routine 
4620 occurs to define the problem. 


4611 Write/Read Address Marker Test 


This test checks if the FDD and attachment card can write data- 
address markers and control-address markers in data fields 
correctly, and if the attachment card reacts correctly when the 
markers are read back in a read data operation. The sequence of 
the test is similar to test 4610, except that: 


@ Instead of writing sector format and 555516 data words, 
the test writes random data and either a data-address 
marker or a control-address marker in the first sector of 
the cylinders that are CE cylinders on the BASIC disk- 
ette. Data-address markers are written on cylinders 01, 
03, and 75 and control-address markers on cylinders 02, 
74, and 76. 


@e Instead of reading back written data for verification, the 
test does a read data following each write to check 
attachment card reaction to the address marker. On 
cylinders that a data-address marker is written, the test 
checks that an interrupt condition code of device end is 
returned and that the interrupt status byte equals 
001g. On cylinders that a control-address marker is 
written, the test checks that an interrupt condition code 
of unit exception is returned and that the interrupt 
status byte equals 80}¢ (device status available). 


e Following each read data, the test reads cycle steal 
status to check status word 1. On cylinders with a data- 
address marker, the test checks that word 1 equals 
0000;¢. On cylinders with a control-address marker, the 
test checks that word 1 equals 1000j¢ (control-address 
marker found). 


After the test is completed, test 4610 must be run to delete the 
control-address markers that have been written on the diskette. 

Otherwise, later use of that diskette will cause error stoppage 

in auto-test 4603. 
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4620 Cycle Steal Status Analysis Routine 


This routine analyzes cycle steal status word 5 and the error-log 
byte of word 4 that has been read from the attachment card. 
(These and the other status words are defined. in the Description 
of Cycle Steal Status Words that follows.) The start cycle steal 
status command that transfers this information from the attach- 
ment card is issued in the auto-test or manual test that was in 
process before this routine. That test may either stop and 
instruct the running of this routine or enter it. auromatrcelly 
through branching. 


Sequentially, the routine: 


® Displays the six cycle steal status words in hexadecimal 
on the assigned alternate console. 


@e Analyzes the FDD health parameters given in status word 5 
and if a failure is recorded, the routine stops and indi- 
cates the failure. 


@® If no failure is recorded in status word 5, the routine 
continues and decodes the error-log byte of status word 4 
and indicates the result. If necessary, an automatic 
branch to routine 4621 occurs to complete the decoding. 


4621 Continuation of Cycle Steal Status Analysis 


This routine only executes when the decoding of the error-log 
byte cannot be completed by routine 4620. 


DESCRIPTION OF CYCLE STEAL STATUS WORDS 


A start cycle steal status command transfers status words to the 
Series/l processor. The significance of the six status words for 
the FDD is described in the following paragraphs. 


CYCLE STEAL STATUS WORD 0 (Residual Address) 


When a cycle steal transfer is halted, the processor storage 
address where the last cycle steal of data occurred remains in 
the address counter of the attachment card. This is the residual 
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address and is accessible as cycle steal status word 0. If the 
last attempted transfer was a word, the residual address is the 
address of the odd byte of the word. Execution of a start cycle 
steal status command does not affect this address. 


CYCLE STEAL STATUS WORD 1 (FDD Status) 


This word provides the status at the time of the terminating 
interrupt of the last start command. See table B-1l. 


TABLE B-l. CYCLE STEAL STATUS WORD 1 DEFINITION 


BIT TITLE SIGNIFICANCE 


0 | Not used 


1 No data field Set to 1 if the sector specified ina 
found read data or read verify operation 
was located, but not the associated 
data field. 


2 Overrun Set to 1 if the processor did not 
service the cycle steal request 
within 48 microseconds during a cycle 
steal transfer operation. This 
occurs when demands for I/O activity 
exceeds the capability of the system 
channel. 


3 Control-address Set to 1 if a control-address marker 
Marker found was found in front of the specified 

data field. The read data operation 
ends after the sector data field con- 
taining the control-address marker 
has been transferred into processor 
storage. (No check for control- 
address markers is made during a read 
verify operation.) 


4 File not ready | Set to 1 if the FDD is not ready to 
execute or drops ready while 
executing a seek, recalibration seek, 
write data, read data, read verify, 
read sector ID, or format track 
operation. 
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TABLE B-l. CYCLE STEAL STATUS WORD 1 DEFINITION (CONTD) 


No record found 


End of track 


File data check 


Index pulse at 
incorrect time 


Invalid diskette 
side selected 


Not used 
Not used 
Not used 
Not used 
Not used 


Not used 


Set to 1 if the sector specified in 
the operation was not found after at 
least one revolution of the disk- 
ette. If the bit is set after a read 
sector ID operation, the FDD did not 
find any sector IDs on the track 
(suspect an unformatted or defective 
track). 


Set to 1 if the last logical sector 
on track is detected before com- 
pleting a multiple-sector operation. 


Set to 1 if a data error is detected 
on diskette. Cyclic redundancy check 
bytes are recorded at the end of each 
sector ID and data field to provide 
error detection. 


Set to 1 if diskette speed differs 
more than 3.5 percent from 360-rpm. 
nominal speed. 


Set to 1 if head 1 is selected for a 
seek operation on a single-sided 
diskette. 


CYCLE STEAL STATUS WORDS 2 AND 3 (Search Argument) 


If a read data, write data, or read verify operation preceded the 
reading of status, words 2 and 3 contain the search argument used 
in that operation. If the operation was not completed, the words 
indicate the sector location that was being accessed when the 

operation ended. This information is useful if the operation 

failed because of a data error (bit 7 of status word 1 set). The 
words indicate the search argument as follows: | 
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Word 2 -- the first byte (bits 0 through 7) indicates 
the sector length (0016 for 128-byte sector, 0116 for 
256-byte sector, or 02)¢ for 512-byte sector), the 
second byte (bits 8 through 15) indicates the cylinder 
number (00 through 4Cj6¢). 


Word 3 -- the first byte indicates the selected head 
(001g6 for head 0, 0116 for head 1), the second byte 
indicates the sector number (01 through 1Aj6 for 
128-byte sectors, 00 through OFj¢ for 256-byte sectors, 
or 00 through 0816 for 512-byte sectors). 


CYCLE STEAL STATUS WORD 4 (Additional FDD Status and Error Log) 


Bits 
word 


Bits 
type 
This 


0 through 7 of word 4 supplement the FDD status given in 
1. The significance of these bits is defined in table B-2. 


8 through 15 of word 4 contain a code that indicates the 
of error encountered during execution of the last command. 
code is defined in table B-3. 


TABLE B-2. CYCLE STEAL STATUS WORD 4, BYTE 1 DEFINITION 


BIT TITLE SIGNIFICANCE 


0 


Index | Index pulse was detected when cycle 
. steal status words were updated. 


Write protect The diskette in FDD has the write- 
active protect slot in its jacket uncovered 
activating write protect. 


Heads engaged - Attachment card has instructed the FDD 
to load heads. 


Seek error The attachment card was unable to 
verify that the desired cylinder was 
reached in seek. 


Write fault | A fault caused data to be improperly 


written on diskette. Possible faults 
are: 


e Write enabled without heads loaded 
Write enabled without write data 


Write enabled without erase current 
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TABLE B-2. CYCLE STEAL STATUS WORD 4, BYTE 1 DEFINITION (CONTD) 


ae TITLE SIGNIFI CANCE 


Track 00 The FDD heads are positioned at cylinder 00. 


DRQ Data request is active on attachment 
card indicating FDD is. still attempting 
to transfer data. 


FDC busy The FDD controller chip on attachment. 
card was executing a command when. cycle 
steal status words were updated. 


TABLE B-3. CYCLE STEAL STATUS WORD 4, BYTE 2 DEFINITION 


HEXADECIMAL SIGNIFICANCE 
ERROR CODE 


00 No error occurred. 

01 DCB input flag set in output operation. 

02 DCB input flag not set in input operation. 

03 Illegal control word modifier contained in DCB. 

04 FDD was not ready when command was issued. 

05 A forward seek was specified beyond cylinder 76. 

06 A backward seek was specified beyond cylinder 00. 

07 DCB byte count not equal to 4 in a read sector ID 
instruction. 

08 - A read or write was attempted beyond end Pe track. 

09 The sector register in FDD controller chip on 


attachment card did not load correctly. 


OA The data register in FDD controller chip on 
attachment card did not load correctly. 

0B The head-select register on attachment card is 

. incorrect. 

0c Invalid diskette side specified in DCB. 

0D FDD dropped ready during execution of last 
command. 

OE A FDD write fault occurred. 
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TABLE B-3. CYCLE STEAL STATUS WORD 4, BYTE 2 DEFINITION (CONTD) 


HEXADECIMAL SIGNIFICANCE 
ERROR CODE 


A FDD seek error occurred. 


OF 

10 No sector ID field was found. 

11 No data field was found. 

12 A CRC error occurred. 

13 Data was lost in FDD controller chip on attach- 
ment card due to overrun. 

14 The starting sector in DCB was out of range. 

15 The starting Storage address in DCB was odd. 

16 The byte count in DCB was odd. 

17 The sector length in DCB was greater than 02j6¢. 

18 A write was attempted on a write-protected 
diskette. 

19 An invalid format data word was given in DCB 
word 2. 

1A An invalid N byte (sector length) was given in 
DCB word 3 of a format track instruction. 

1B An invalid C byte (cylinder number) was given in 
DCB word 3 of a format track instruction. 

1c A command was received from the processor during 
a FDD malfunction. The problem is identified in 
cycle steal status word 5. 

1D The DCB head byte differs from the head that is 
selected. 

1E The track register in FDD controller chip on 
attachment card did not load correctly. 

1F The diskette-initialize latch on attachment card 
failed to set for a format track operation. 

20 Index was detected before a format track opera- 
tion was completed on track. 

21 The FDD write-enable latch on attachment card 
failed to set for a write operation. 

B-11 
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TABLE B-3. 


HEXADECIMAL | | SIGNIFICANCE : 
ERROR CODE | . ‘ 


24 


8D 


22 


23 


to 80 


81 


82 


83 
84. 


85 
86 
87 
88 
89 


8A 


8B 


8C 


to 8F 


90 


91 
92 


93 
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CYCLE STEAL STATUS WORD 4, BYTE 2 DEFINITION (CONTD) 


The FDD write-enable latch on attachment card 
failed to clear after a write operation. 


The last command was not executed within 1.5 
seconds and attachment card aborted the operation. 


Not used. 


The processor issued an interface data check to 
attachment card. 


Protect check. The storage-access key given in 
DCB is invalid. | : 


Invalid storage address given in DCB. 


Storage data check. Data accessed from processor 
memory was Out of parity. 


Not used. 

DPC command not accepted by attachment card. 
Not used. | 

Not used. 


The attachment card issued an interface data 
check to the processor. 


Not used. 


Odd DCB address given in IDCB for a start command 
(70XX) . | 


Odd chaining address given in DCB for a start 
command (70XX). ; 


Not used. 


Odd DCB address given in IDCB for a start diag- 
nostic 1 command (7DXX). 


Not used. 


DCB input flag not set in a start diagnostic l 
command (7DXX). 


Odd byte count given in DCB for a start diag- 
nostic 1 command (7DXX). 


— 
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TABLE B-3. CYCLE STEAL STATUS WORD 4, BYTE 2 DEFINITION (CONTD) 


HEXADECIMAL SIGNIFICANCE 
ERROR CODE. 


ExcesSive byte count given in DCB for a start 
diagnostic 1 command (7DXX). 


Odd storage address given in DCB for a start 
diagnostic 1 command (7DXX). 


Odd DCB address given in IDCB for a start diag- 
nostic 2 command (7EXX). 


Not used. 


DCB input flag was set in a start diagnostic 2 
command (7EXX). 


Odd byte count given in DCB for a start diag- 
nostic 2 command (7EXX). 


Excessive byte count given in DCB for a start 
diagnostic 2 command (7EXX). 


Odd data address given in DCB for a start diag- 
nostic 2 command (7EXX). 


Not used. 


Odd DCB address given in IDCB for a start cycle 
steal status command (7FXX). 


Not used. 


DCB input flag not set in a start cycle steal 
status command (7FXX). 


Odd byte count given in DCB for a start cycle 
Steal status command (7FXX). 


Excessive byte count given in DCB for a Start 
cycle steal status command (7FXX). 


Odd storage address given in DCB for a Start 
cycle steal status command (7FXX). 


CYCLE STEAL STATUS WORD 5 (FDD Health Parameters) 


Word 5 contains a record of the FDD health parameters that are 
monitored by the attachment card when no commands are being 
executed. See table B-4. 
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TABLE B-4. CYCLE STEAL STATUS WORD 5 DEFINITION 


BIT SIGNIFICANCE ; 


Set to 1 if FDD is not ready -- door open, power not on, 
or diskette speed 70 percent below nominal 360 rpm. 


Not used. 
Set to 1 if FDD I/O cable is disconnected or open. 


Set to 1 if diskette speed is too high -- speed exceeds 
nominal 360 rpm by more than 3.5 percent. 


Set to 1 if diskette speed is too low -- speed below 
nominal 360 rpm by more than 3.5 percent. 


Set to 1 if FDD write-fault latch is stuck on. 

Set 1 if +20 V from FDD power supply is low. 

Set to 1 if attachment card 12-V power supply is low. 
Set to 1 if attachment card reset latch is stuck on. 

Set to 1 if attachment card test-mode latch is stuck on. 


Set to 1 if attachment card diskette-initialize latch is 
stuck on. . 


Set to 1 if attachment card write-fault reset latch is 
stuck on. 


Set to 1 if attachment card write-enable latch is stuck on. 


Set to 1 if attachment card write-enable latch is stuck 
clear. : 


Set to if attachment card write-request latch is stuck 
on. 


Set to if attachment card read-request latch is stuck on. 


NOTICE 


Before executing the FDD diagnostic tests, read and understand 
the following: 


e If diagnostics are being loaded from a FDD unit other than 
the one to be tested, the guidelines are: 


~- The scratch diskette in test unit must be two-sided and 
formatted. If contents of the scratch diskette are 
unknown or it its a new CDC diskette, format the disk- 
ette before running diagnostics. To do this: 


a. IPL the CDC BASIC diskette from alternate FDD. 


b. Enter B38F9 to call-up general utility program. 
Then enter FOA to select format routine. 


c. Replace BASIC diskette in alternate FDD with disk- 
ette that is to be formatted. 


d. Enter Fl to start format routine. After completion, 
enter FO9 to exit from utility program and return 
BASIC diskette to alternate unit and install scratch 
diskette in test unit. 


-- If diagnostic tests end abnormally (with or without a 
message) or with a meaningless abort message, check 
device address switch on attachment card for correct 
Switch settings, reseat the attachment card of the test 
unit and rerun tests. If the problem persists, replace 
attachment card and I/O cable one at a time until 
problem is corrected. Attachment card replacement 
requires setting switches to select FDD device address 
and IPL assignment (refer to Attachment Card and I/O 
Cable Installation, section 2). 


e If diagnostics are being loaded from the FDD to be tested, 
the guidelines are: 


-- A scratch diskette cannot be substituted for the BASIC 
diskette after IPL. Each diagnostic test is read off 
the BASIC diskette as it is called-up or branched to by 
the program. 


-~- If IPL cannot be accomplished from the test unit, go to 


paper-only SAM 4670 (Power-On and IPL Problems) for 
troubleshooting information. 
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-~ If diagnostic tests do not execute, end abnormally 
(with or without a message), or end with a meaningless 
abort message, go to paper-only SAM 4672 (Not Ready 
Status). 


e Diagnostic tests assume that the Series/l I/O bus is pro- 
viding +5 +0.5 V to attachment card. To verify voltage is 
correct, refer to Attachment Card and I/O Cable Installa- 
tion, section 2. 


@e Diagnostic test halts -- when the halt code is a diag- 
nostic test number, level 3 registers contain the 
following: 

RO -- Step number 
Rl -- Device address and type code (AATT) 
R3 -- If an abort, pointer to starting address in memory 


containing additional information 


@e Always turn off power to equipment when reseating/ 
replacing attachment card or I/O cable. 


@e Rerun diagnostic tests after troubleshooting to verify 
proper operation. 
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This is the first of the linked FDD auto-diagnostics on the CDC 
BASIC diskette. If an improper FDD condition is detected in 
step 060 or step 064 of this test, a start cycle steal status 
command is issued. If the attachment card accepts the command, 
an automatic branch to routine 4620 (SAM 4620) occurs to define 
the problem. 


If the diagnostics are being loaded from a FDD unit other than 
the one being tested, install a two-sided, formatted diskette 
in the test unit, enter C4600, and specify the device address 
of the FDD to be tested using the bit 1 option of command D 
(para 3.20.3). Otherwise, enter B4600 to run test. 


001 Y 7 System reset. CC = 7? 


002 : 1 Unexpected condition code returned. Replace attach- 
H ment card. (1) 


003 1 Delay for reset to end. 

004 y N Read device ID command. CC = 7? 
: i Go to step 008. 

005 ¥N ID = 0106? 


006 : 1 Incorrect device ID. Replace attachment card. (1) 


007 YN Device reset command. CC = 7? 


008 : Y N Other than CC = 5? 

009 : : 1 Interface data check. Replace attachment card. (1) 

010 : Y N Other than CC = 3? 

Oll : : 1 Device reset command rejected. Replace attachment 
o 3 card. (1) 

012 : Y N Other than CC = 0? 

013 : : 1 Device not attached. Reseat attachment card and 
2-3 check that the device address specified by attach- 
. 3 ment card switches match the FDD device address in 
Se 2g configurator table. Enter B38F0 to call-up con- 
a8 figurator table and refer to Attachment Card and 
< 4 I/O Cable Installation, Section 2, for switch 
Ss assignments. If error persists, replace attachment 
: card. (1) 


AB CHANNEL INTERFACE TEST SAM 4600-1 


LED for FDD has extinguished, go to paper-only 

SAM 4670 (Power-On and IPL problems). Otherwise, 
access drive (para 3.2) and check power cable 
connections at J7 on FDD power supply board and at 
attachment card. If connections are secure, verify 
that +20 +2.4 V is present between return J7-2 and 
J7-1 and J7-3 on power supply board. If voltage is 
OK, replace attachment card (1); if voltage is bad, 

go to paper-only SAM 4673 (Bad Power Supply Voltages). 


AB 62947905 D 
1il 

014 : YN CC = 1? 

O15: 3 1 Device hung busy. Reseat/replace attachment 
ae card. (1) 

: 1 Go to step 016. 

016 1 Delay for reset to end. 

017 Y N Prepare command. CC = 7? 

018 : Y N Other than CC = 5? 

019 : : 1 Interface data check. Replace attachment card. (1) 

020 : Y N ‘Other than CC = 3? 

021 : : 1 Prepare command rejected. Replace attachment 
= card. (1) 

022 : YN Other than CC = 2? 

023 : : 1 Device hung busy after reset. Replace attachment 
= ts card. (1) 

024 : y N Other than CC = 0? 

025 : : 1 Device not attached. Reseat attachment card and 
= check that the device address specified by attach- 
sos ment card switches match the FDD device address in 
3 configurator table. Enter B38F0O to call-up con- 
a3 figurator table and refer to Attachment Card and 
$3 I/O Cable Installation, section 2, for switch 
= 38 assignments. If error persists, replace attach- 

2 3 ment card. (1) : 

026 : ¥Y N' Other than CC = 1? 

.027 : : 1 Device hung busy. Reseat/replace attachment 
3: card. (1) 

028 : 1 Unexpected condition code returned. If front panel 
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CHANNEL INTERFACE TEST (CONTD) SAM 4600-2 
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Prepare command, level 3. CC = 7? 
Go to step 034. 


Prepare command, level 2. CC = 7? 


Go to step 034 


Prepare command, level 1. CC = 7? 

Go to step 034. 

Prepare command, level 0. CC = 7? 

Go to step 034. 

Prepare command with odd parity. CC = 7? 


Other than CC = 5?. 


N 

1 Interface data check. Replace attachment card. (1) 

N Other than CC = 3? 

1 Prepare command rejected. Replace attachment 
card. (1) 

N Other than CC = 2? 

1 Device hung busy after reset. Replace attachment 
card. (1) 

N Other than CC = 0? 

1 Device not attached. Reseat attachment card and 
check that the device address specified by attach- 
ment card switches match the FDD device address in 
configurator table. Enter B38F0O to call-up con- 
figurator table and refer to Attachment Card and 
I/O Cable Installation, section 2, for switch 
assignments. If error persists, replace attach- 
ment card. (1) 

N. Other than CC = 1? 

1 Device hung busy. Reseat/replace attachment 


card. (1) 


CHANNEL INTERFACE TEST (CONTD) SAM 4600-3 
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Unexpected condition code returned. If front panel LED 
for FDD has extinguished, go to paper-only SAM 4670 
(Power-On and IPL problems). Otherwise, access drive 
(para 3.2) and check power cable connections at J7 on 
FDD power supply board and at attachment card. If 
connections are secure, verify that +20 +2.4 V is 
present between return J7-2 and J7-1 and J7-3 on 

power supply board. If voltage is OK, replace attach- 
ment card (1); if voltage is bad, go to paper-only 

SAM 4673 (Bad Power Supply Voltages). 


Illegal command 00. CC = 3? 


Unexpected condition code returned. If front panel LED 
for FDD has extinguished, go to paper-only SAM 4670 


‘(Power-On and IPL problems). Otherwise, access drive 


(para 3.2) and check power cable connections at J7 on 
FDD power supply board and at attachment card. If 
connections are secure, verify that +20 +2.4 V is 
present between return J7-2 and J7-1 and J7-3 on 


“power supply board. If voltage is OK, replace attach- 


ment card (1); if voltage is bad, go to paper-only 
SAM 4673 (Bad Power Supply Voltages). 


Illegal command 10. CC = 3? 


Unexpected condition code returned. If front panel LED 
for FDD has extinguished, go to paper-only SAM 4670 
(Power-On and IPL problems). Otherwise, access drive 
(para 3.2) and check power cable connections at J7 on 
FDD power supply board and at attachment card. If 
connections are secure, verify that +20 +2.4 V is 
present between return J7-2 and J7-1 and J7-3 on 

power supply board. If voltage is OK, replace attach- 
ment card (1); if voltage is bad, go to paper-only 

SAM 4673 (Bad Power Supply Voltages). 


Illegal command 3F. cc = 3? 
Unexpected condition code returned. If front panel LED 


for FDD has extinguished, go to paper-only SAM 4670 
(Power-On and IPL problems). Otherwise, access drive 


“(para 3.2) and check power cable connections at J7 on 


FDD power .supply board and at attachment card. If 
connections are secure, verify that +20 +2.4 V is 
present between return J7-2 and J7-1 and J7-3 on 

power supply board. If voltage is OK, replace attach- 
ment card (1); if voltage is bad, go to paper-only 
SAM 4673 (Bad Power Supply Voltages). 


Device reset command. CC = 7? 


CHANNEL INTERFACE TEST (CONTD) SAM 4600-4 
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Unexpected condition code returned. If front panel LED 
for FDD has extinguished, go to paper-only SAM 4670 
(Power-On and IPL problems). Otherwise, access drive 
(para 3.2) and check power cable connections at J7 on 
FDD power supply board and at attachment card. TIf 
connections are secure, verify that +20 +2.4 Vv is 
‘present between return J7-2 and J7-1 and J7-3 on 

power supply board. If voltage is OK, replace attach- 
ment card (1); if voltage is bad, go to paper-only 

SAM 4673 (Bad Power Supply Voltages). 
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Delay for reset to end. 


f4-_ ce = ce 


053 


KK ee 


054 N Start diagnostic 1 command. CC = 0703 and ROM (read- 


only memory) checksum correct? 


055 CC = 0703? 


= 


056 Unexpected condition code returned. If front 

panel LED for FDD has extinguished, go to paper- 
only SAM 4670 (Power-On and IPL problems). Other- 
wise, access drive (para 3.2) and check power cable 
connections at J7 on FDD power supply board and at 
o.3 attachment card. If connections are secure, verify 
that +20 +2.4 Vis present between return J7-2 and 
J7-1 and J7-3 on power supply board. If voltage is 
OK, replace attachment card (1); iff voltage is bad, 
to to paper-only SAM 4673 (Bad Power Supply 
Voltages). 
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Checksum for ROM 1 correct? 


058 


Ir 


Checksum for ROM 1 incorrect. Replace attachment 
card. (1) 


059 Checksum for ROM 2 incorrect. Replace attachment 


card. (1) 
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060 Word 5 = 6000 in diagnostic 1 response (diskette speed 
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| 
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| 
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| 
| 
| 
| OK)? 
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Start cycle steal status command. CC = 0703? 


062 


Jr & 


Cycle steal status failed. Replace attachment 
card (1). 
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063 Branch to test 4620 (SAM 4620). 
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CHANNEL INTERFACE TEST (CONTD) SAM 4600-5 


(1) Set switches on new attachment card for FDD device 
address and IPL assignment (Attachment Card and I/O 


CHANNEL INTERFACE TEST (CONTD) 


replace attachment 


“ 


CC 
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in diag- 


0703? 


SAM 4600-6. 


A 
5 
064 y N Word 6 other than 0040 (not ready status) 
: : nostic 1 response? 
065 . N Start cycle steal status command. 
066 :: 1 Cycle steal status failed. 
: card. (1) 
067 i Branch to test 4620 (SAM 4620). 
068 Y N Word 7 = 6E00 in diagnostic 1 response? 
069 i Word 7 incorrect. Replace attachment card. (1) 
070 1 Branch to test 4601 (SAM 4601). 
Cable Installation, section 2). 
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! | This test links from test 4600 (SAM 4600). If cycle steal 
status word 4 or 5 indicates an improper FDD condition in step 
008 of this test, an automatic branch to routine 4620 (SAM 4620) 
occurs to define the problem. 


| 001 1 Start command with DCB specifying a recalibration seek 
| : to reset cycle steal status word l. 
| . 8 | 
| 002 YN Start cycle steal status command. CC = 0703? 
| 003 : 1 Incorrect condition code for cycle steal status after 
: reset. Replace attachment card. (1) 
| e 
| 004 YN ISB = 0000? 
| 005 : 1 Incorrect interrupt status byte. Replace attachment 
| : card. (1) 
| : 
006 Y N Cycle steal status word 1 = 0000? 
007 +: 1 Incorrect cycle steal status word 1. . Replace attach- 
: ment card. (1) 
| : 
| 008 YN Cycle steal status word 4 = XX00 and word 5 = 0000? 
=.2 7 
| 009 : 1 Branch to test 4620 (SAM 4620). 
| 010 YN Start cycle steal status command with input flag bit 
| : : off in DCB. CC = 0702 and ISB bit on for DCB specifi- 
: : : cation check? 
| 011 : 1 Incorrect condition code or interrupt status byte. 
| : Replace attachment card. (1) 
| : 
| 012 Y¥ N Cycle steal status word 4 = XXA5? 
| 2 8 
| 013 : 1 Incorrect cycle steal status word 4. Run test 4620 
| 2 (SAM 4620) to decode status. 
’ 014 YN Start cycle steal status command with odd byte count 
: : in DCB. CC = 0702 and ISB bit on for DCB specifica- 
: : tion check? 
— 015 +: 1 Incorrect condition code or interrupt status byte. 
| ate Replace attachment card. (1) 
| 016 YN Cycle steal status word 4 = XXA6? 
=< : 
| 017. : 1 Incorrect cycle steal status word 4. Run test 4620 
: , (SAM 4620) to decode status. 
y) i 
A ATTACHMENT TEST SAM 4601-1 
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62947905 D 


Start cycle steal status command with too large a byte 
count in DCB. CC = 0702 and ISB bit on for DCB 
specification check? 


_ Incorrect condition code or interrupt status byte. 


Replace attachment card. (1) 
Cycle steal status word 4 = XXA7? 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to decode status. 


Start cycle steal status command with odd data address 
in DCB. CC = 0702 and ISB bit on for DCB specifica- 
tion check? | 


Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) 


Cycle steal status word 4 = XXA8? 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to decode status. 


Start diagnostic 1 command with input flag bit off in 
DCB. CC = 0702 and ISB bit on for DCB specification 
check? , 


Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) : 


Start cycle steal status command. Cycle steal status 
word 4 = XX92? 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to decode status... 


Start diagnostic 1 command with odd byte count in DCB. 


CC = 0702 and ISB bit on for DCB specification check? 


Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) 


Start cycle steal status command. Cycle steal status 
word 4 = XxX94? 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to decode status. 


ATTACHMENT TEST (CONTD) SAM 4601-2 
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Start diagnostic 1 command with too large a byte count 
in DCB. CC = 0702 and ISB bit on for DCB specifica- 
tion check? 


Incorrect condition code or interrupt status byte. 


Replace attachment card. (1) 


Start cycle steal status command. Cycle steal status 
word 4 = XX94? 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to decode status. 


Start diagnostic 1 command with odd data address in 
DCB. CC = 0702 and ISB bit on for DCB specification 
check? 


Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) 


Start cycle steal status command. Cycle steal status 
word 4 = XX95? 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to decode status. 


Start diagnostic 2 command with input flag bit on in 
DCB. . CC = 0702 and ISB bit on for DCB specification 
check? 


Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) 


Start cycle steal status command. Cycle.steal status 
word 4 = XX98? 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to decode status. 


Start diagnostic 2 command with odd byte count in DCB. 
CC = 0702 and ISB bit on for DCB specification check? 


Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) 


ATTACHMENT TEST (CONTD) SAM 4601-3 
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Start cycle steal status command. Cycle steal status 
word 4 = XX99? 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to decode status. 


Start diagnostic 2 command with too large a byte count 
in DCB. CC = 0702 and ISB bit on for DCB specifica- 
tion check? 


Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) 


Start cycle steal status command. Cycle steal status 


word 4 = XX9A? 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to decode status. 


Start diagnostic 2 command with odd data address in 
DCB. CC = 0702 and ISB bit on for DCB specification 
check? 


Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) 


Start cycle steal status command. Cycle steal status 
word 4 = XX9B? | 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to define status. 


Start command with illegal control word modifier in 
DCB. CC = 0702 and ISB‘bit on for DCB specification 
check? . 


Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) 


Start cycle steal status command. Cycle steal status 
word 4 = XX03? 


‘Incorrect cycle steal status word 4. Run test 4620 


(SAM 4620) to define status. 


Start command with DCB specifying a read sector ID 
with byte count other than 4. CC = 0702 and ISB bit 
on for DCB specification check? 


ATTACHMENT TEST (CONTD) SAM 4601-4 
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62947905 D 
Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) 


Start cycle steal status command. Cycle steal status 
word 4 = XxX07? 


‘Incorrect cycle steal status word 4. Run test 4620 


(SAM 4620) to decode status. 


Start command with DCB specifying too high a sector 
number. CC = 0702 and ISB bit on for DCB specifica- 
tion check? 


‘ Incorrect condition code or interrupt status byte. 


Replace attachment card. (1) 


Start cycle steal status command. Cycle steal status 
word 4 = XX14? : 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to decode status. 


Start command with odd data address in DCB. CC = 0702 
and ISB bit on for DCB specification check? 


Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) 


Start cycle steal status command. Cycle steal status 
word 4 = XX15? é‘ 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to decode status. 


Start command with odd byte count in DCB. CC = 0702 
and ISB bit on for DCB specification check? 


Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) 


Start cycle steal status command. Cycle steal status 
word 4 = -XX16? : 


Incorrect cycle steal status word 4. Run test 4620. 
(SAM 4620) to decode status. - 


Start command with illegal sector length in DCB. 
CC = 0702 and ISB bit on for DCB specification check? 


ATTACHMENT TEST (CONTD) SAM 4601-5 
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62947905 D 
Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) 


Start cycle steal status command. Cycle steal status 
word 4 = XX17? 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to decode status. 


Start command with odd data address in DCB. CC = 0702 
and ISB bit on for DCB specification check? 


Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) 


Start cycle steal status command. Cycle steal status 
word 4 = XX8B? 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to decode status. 


Start command with odd chain address in DCB. CC = 0702 
and ISB bit on for DCB specification check? 


Incorrect condition code or interrupt status byte. 
Replace attachment card. (1) 


Start cycle steal status command. Cycle steal status 
word 4 = XX8C? . 


Incorrect cycle steal status word 4. Run test 4620 
(SAM 4620) to decode status. 


Branch to test 4602 (SAM 4602). 


(1) Set switches on new attachment card for FDD device 


address and IPL assignment (Attachment Card and I/O 
Cable Installation, section 2). 


ATTACHMENT TEST (CONTD) SAM 4601-6 
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SAM 4602 62947905 D 


This test links from test 4601 (SAM 4601). If a seek/read- 
sector-ID operation fails in the test, a start cycle steal 
status command is issued. If the attachment card accepts the 
command, an automatic branch to routine 4620 (SAM 4620) occurs 
to define the problem. 


001 YN Start command with DCB specifying recalibration seek 
: : (head 0 to cylinder 00). CC = 0703 and ISB = 00? 


002 : Y N Start cycle steal status command. CC = 0703? 
003 : 1 Cycle steal status failed. Replace attachment 
2 3 card. (1) 
004 . N Cycle steal status word 4 = XX00 and word 5 = 0000? 
005 : 1 Branch to test 4620 (SAM 4620). 
006 : 1 Recalibration seek failed. Replace attachment 


card. (1) 
007 1 Delay for seek to end. 


008 YN Start command with DCB specifying read sector ID. 
: CC = 0703 and ISB = 00? 


e ee 


009 : YN Start cycle steal status command. CC = 0703 and 
: 3: : ISB = 00? 


Cycle steal status failed. Test aborted. Replace 
attachment card. (1) 


|e ee 


010 


e es e8 ee 


Oll : ¥Y N Cycle steal status word 4 = XxX00 and word 5 = 0000? 
012 


ite 


Branch to test 4620 (SAM 4620). 
O13 °: 1 Read sector ID failed. Replace attachment card. (1) 


014 Y Head 0 at cylinder 00 following recalibration seek? 


[E+ oo & 


015 Wrong cylinder location for head 0 following recali- 
bration seek. Go to paper-only SAM 4672 (Not Ready 


Status) . 


016 Y N Start command with chained DCBs specifying one-track 
: 3: seeks to cylinder 74 using head 0, followed by one- 
: track seeks back to cylinder 00. A read sector ID is 
done between each seek. Final CC = 0703? 


AB SEEK AND READ SECTOR ID TEST SAM 4602-1 
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N Start cycle steal status command. CC = 0703? 


1 Cycle steal status failed. Test aborted. Replace 


attachment card. (1) 


N Cycle steal status word 4 = XX00 and word 5 = 0000? 


il Branch to test 4620 (SAM 4620). 


Incremental/decremental seeks with head 0 failed. 
Replace attachment card. (1) 


Head 0 at cylinder 00 following incremental/ 


-decremental seeks? 


Head 0 on wrong cylinder after seeks. Go to paper- 
only SAM 4672 (Not Ready Status). 


Start command with chained DCBs specifying one-track 
seeks to cylinder 74 using head 1, followed by one- 
track. seeks back to cylinder 00. A read sector ID is 
done between each seek. Final CC = 0703? 


N Start cycle steal status command. CC = 0703? 


l Cycle steal status failed. Test aborted. Replace 


ow 


Je 


attachment card. (1) 
Cycle steal status word 4 = XX00 and word 5 = 0000? 
Branch to test 4620 (SAM 4620). 


Incremental/decremental seeks with head 1 failed. 
Replace attachment card. (1) 


Head 1 at cylinder 00 following incremental/decremental 
seeks? 


Head 1 on wrong cylinder after seeks. Replace FDD 
assembly (para 3.10). 


Start command with chained DCBs specifying forward and 
reverse seeks using head 0. Final CC = 0703? 


Start cycle steal status command. CC = 0703? 


Cycle steal status failed. Test aborted. Replace 
attachment card. (1) 
SEEK AND READ SECTOR ID TEST (CONTD) SAM 4602-2 
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¥.N Cycle steal status word 4 = XX00 and word 5 = 0000? 
: i Branch to test 4620 (SAM 4620). 

i Forward/reverse seeks with head 0 failed. Replace 


attachment card. (1) 


N Head 0 at cylinder 26 following forward/reverse seeks? 


1 Head 0 on wrong cylinder after seeks. Replace FDD 


assembly (para 3.10). 


N Start command with chained DCBs specifying forward and 
2 -reverse seeks uSing head 1. Final CC = 0703? 


Y N Start cycle steal status command. CC = 0703? 


Ire ee 


Cycle steal status failed. Test aborted. Replace 
: attachment card. (1) 


Y N Cycle steal status word 4 = XX00 and word 5 = 0000? 


: i Branch to test 4620 (SAM 4620). 


1 Forward/reverse seeks with head 1 failed. Replace 


attachment card. (1) 


N Head 1 at cylinder 26 following forward/reverse seeks? 


1 Head 1 on wrong cylinder after seeks. Replace FDD 


assembly (para 3.10). 


Branch to test 4603 (SAM 4603). 


(1) Set switches on new attachment card for FDD device 
address and IPL assignment (Attachment Card and I/0 
Cable Installation, section 2). 


SEEK AND READ SECTOR ID TEST (CONTD) SAM 4602-3 
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This test links from test 4602 (SAM 4602). If a seek, read- 
sector-ID, or read-data operation fails in the test, a start 
cycle steal. status command is issued to check FDD status. If 
the attachment card accepts the command and status indicates an 
improper condition, an automatic branch to routine 4620 

(SAM 4620) occurs to define the problem. 


001 : N Start command with DCB specifying recalibration seek 
(head 0 to cylinder 00). CC = 0703 and ISB = 00? 


card. (1) 


002 Y N Start cycle steal status command. CC = 0703? 
003 : :-1 Cycle steal status Eau Seds Replace attachment 


004 : YN Cycle steal status word 4 = Xx00 and word 5 = 0000? 


005 : : 1 Branch to test 4620 (SAM 4620). 
006 : 1 Recalibration seek failed. Replace attachment card. (1) 
007 a! Delay for seek to end. 


008 YN Start command with DCB specifying read sector ID. 
: CC = 0703? 


009 : Y N Start cycle steal status command. CC = 0703? 
010 : fa Cycle steal status failed. Replace attachment 
ss card. (1) 
011 : . N Cycle d¢eat tats word 4 = XX00 and word 5 = 0000? 
012 :: 4 Branch to test 4620 (SAM 4620). 


013. : 1 Read sector ID failed. Replace attachment card. (1) 
014 YN Head 0 at cylinder 00? 


N 
015 : 1 Invalid cylinder location for head 0 following recali- 
: : bration seek. Replace FDD assembly (para 3.10). 


2 


016 Y Start command with DCB specifying seek to cylinder 74 
: : using head 0. CC = 0703 and ISB = 00? 


Go to step 06l. 


| free 
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SEEK AND READ DATA TEST SAM 4603-1 


A 62947905 D 
1 

017 YN Head 0 at cylinder 74? 

018 : 1 Cylinder does not match previous BEEK: Replace FDD 
: assembly (para 3.10). 

019 YN Start command with DCB specifying read data from 
: : cylinder 74, sector 01. CC = 0703? 
: 1 Go to step 067. 

020 Y¥ N Start command with DCB specifying read data Eom 
: 3: cylinder 74, sector 15. CC = 0703? 
: 1 Go to step 067. 

021 Y N Start command with DCB selecting head 1. CC = 0703? 
: 1 Go to step 061. 

022 YN Head l at cylinder 74? 

023 : 1 Cylinder does not match previous seek. Replace FDD 


assembly (para 3.10). 


Start command with DCB specifying read data from 
‘cylinder 74, sector 01. CC = 0703? 


024 


Ie oo oe 


Go to step 067. 


025 Start command with DCB specifying. read data from 


cylinder.74, sector 15. CC = 0703? 


Ir eo ee Zz 


Go to step 067. 


Start command with DCB specifying seek to cylinder 01 
using head 0. CC = 0703? | 


lh ee 08 Zz 


Go to step 061. 


Head 0 at cylinder 01? . 


| Lo oo 


028 Cylinder does not match previous seek. Replace FDD 


assembly (para 3.10). 
029. Start command with DCB specifying read data from 
cylinder 01, sector 01. CC = 0703? 


‘ 2 20 oe ZF 


Go to step 067. 
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SEEK AND READ DATA TEST (CONTD) SAM 4603-2 
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62947905 D 


Start command with DCB selecting head 1. CC = 0703? 
; 
Go to step 061. 


Start command with DCB specifying read data from 
cylinder 01, sector Ol. 


Go to step 067. 


Start command with DCB specifying seek to cylinder 73 
using head 0. CC = 0703? 


Go to step 061. 
Head 0 at cylinder 73? 


Cylinder does not match previous seek. Replace FDD 
assembly (para 3.10). 


Start command with DCB specifying read data from 
cylinder 73, sector 01.. CC = 0703? 


Go to step 067. 
Start command with DCB selecting head 1. CC = 0703? 
Go to step 061. 


Start command with DCB specifying read data from 
cylinder 73, sector O01. CC = 0703? 


Go to step 067. 


Start command with DCB specifying seek to cylinder 02 
using head 0. CC = 0703? 


Go to step 061. 
Head 0 at cylinder 02? 


Cylinder does not match previous seek. Replace FDD 
assembly (para 3.10). 


Start command with DCB specifying read data from 
cylinder 02, sector Ol. 


Go to step 067. 


SEEK AND READ DATA TEST (CONTD) SAM 4603-3 
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Start command with DCB selecting head 1. CC = 0703? 
Go to step 061. 


Start command with DCB specifying read data from 
cylinder 02, sector 01. CC = 0703?. 


Go to step 067. 


Start command with DCB specifying seek to cylinder 72 
using head 0. CC = 0703? . 


Go to step O61. 
Head 0 at cylinder 72? 


Cylinder does not match previous seek. Replace FDD 
assembly (para 3.10). 


Start command with DCB specifying read data from 
cylinder 74, sector 01. CC = 0703? 


Go to step 067. 
Start command with DCB selecting head 1. CC = 0703? 
Go to step 061. 


Start command with DCB specifying read data from 
cylinder 72, sector 01. CC = 0703? 


Go to step 067. 


Start command with DCB specifying seek to cylinder 03 
uSing head 0. CC = 0703? 


Go to step 061. 
Head 0 at cylinder 03? 


Cylinder does not match previous seek. Replace FDD 
assembly (para 3.10). 


Start command with DCB specifying read data from 
cylinder 03, sector O01. CC = 0703? 


Go to step 067. 


SEEK AND READ DATA TEST (CONTD) SAM 4603-4 
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Start command with DCB selecting head 1. CC = 0703? 
Go to step 061. 


Start command with DCB specifying read data from 
cylinder 03, sector 01. CC = 0703? 


Go to step 067. 


Start command with DCB specifying seek to cylinder 71 
using head 0. CC = 0703? 


Go to step 061. 
Head 0 at cylinder 71? 


Cylinder does not match previous seek. Replace FDD 
assembly (para 3.10). 


Start command with DCB specifying read data from 
cylinder 71, sector 01. CC = 0703? 


Go to step 067. 
Start command with DCB selecting head 1. CC = 0703? 
Start cycle steal status command. CC = 0703? 


Cycle steal status failed. Test aborted. Replace 
attachment card. (1) 


Cycle steal status word 4 = XX00 and word 5 = 0000? 
Branch to test 4620 (SAM 4620). 


Incorrect condition code returned for seek. Replace 


attachment card. (1) 


Start command with DCB specifying read data from 
cylinder 71, sector 01. CC = 0703? 


Y N Start cycle steal status command. CC = 0703? 


CI OV co ce se 00 ce ce ce 2 


1 


Cycle steal status failed. Test aborted. Replace 
~attachment card. (1) 


SEEK AND READ DATA TEST (CONTD) SAM 4603-5 
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Cycle steal status word 4 = XX00 and word 5 = 0000? 


oo 


Branch to test 4620 (SAM 4620). 
Cycle steal status word 1 = 1000? 


Incorrect condition code returned for read data. 
Replace attachment card. (1) 


Jr oe ~ 


Control address marker encountered in read data 
operation. This occurs if diskette in FDD was used 
in a prior running of manual test 4611 (write/read 
address marker test). Run test 4610 (SAM 4610) to 
delete the control address markers that test 4611 has 
written on diskette. Then rerun this auto test. 


Auto-tests completed successfully. 


(1) Set switches on new attachment card for FDD device 
address and IPL assignment (Attachment Card and I/0 
Cable Installation, section 2). 


SEEK AND READ DATA TEST (CONTD) SAM 4603-6 
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This FDD manual diagnostic test formats cylinders 01, 02, 03, 
74, 75, and 76 into 15 sectors per track, writes words of 
555516 in sector data fields, has the attachment card read 
verify the written cylinders, and reads the data back and 
checks for errors. If the recalibration seek in step 004 or 
the formatting/read verifying of a track fails, the test issues 
a start cycle steal command. If status indicates an improper 
FDD condition, an automatic branch to routine 4620 occurs to 
define the problem. 


The guidelines for running the test are: 


© If the diagnostics are being loaded from a FDD unit 

other than the one to be tested, the scratch diskette 
in the test unit must be two-sided, formatted, and if 
its a CDC diskette, the write-protect slot in the 

jacket must be covered with opaque tape. Call-up the 
test by entering C4610 and specify the device address 
of the FDD to be tested using the bit 1 option of 
command D (para 3.20.3). 


e If the diagnostics are being loaded from the FDD to be 
tested, observe the following caution note and run the 
test on the BASIC diskette (writing done in test occurs 
on the CE cylinders). Entering B4610 calls-up the 
test. After the test is loaded, remove the diskette 
and cover the write-protect slot in jacket with opaque 
tape. Reinstall the diskette and begin the test. 


CAUTION 


If this test is run on the BASIC disk- 
ette, a malfunction may destroy program 
data. For a safeguard, do not run the 
test unless auto-tests 4600, 4601, and 
4602 have completed successfully or the 
faulty module has been replaced. 


001,002 | 


K 
a 


Wish to run this test and write on CE cylinders of 
diskette? If so, remove diskette, cover write- 
protect slot, and reinstall before answering. 
Enter 1 for yes, 0 for no. 


{re oo 08 oe oe 


003 | : No write commands were executed. Test 4610 


terminated. 


A WRITE SECTOR ID AND DATA TEST SAM 4610-1 
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012 


013 


014 


O15. 


016 


017 


018 
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A 

a os 

Y N Start command with DCB specifying recalibration seek 
: : (head 0 to cylinder 00). CC = 0703? 

: Y N Start cycle steal status command. CC = 0703? 

:-: 1 Cycle steal status failed. Test aborted. Replace 
2S attachment card. (1) 

: Y N Cycle steal status word 4 = XxX00 and word 5 = 

: : 3: 0000? 

>t i Branch to test 4620 (SAM 4620). 

: 1 Incorrect condition code for recalibration seek. 

: Replace attachment card. (1) 

1 Delay for seek to end. 

Y N Start command with chained DCBs specifying seek to 

: : cylinder 01 uSing head 0 and read sector ID. 

: : CC = 0703 and cylinder = 01? 

2 1 Incorrect condition code for read sector ID or head 0 
: is on wrong cylinder. Run auto-tests starting with 
: test 4600 (SAM 4600). 

Y N Start command with chained DCBs specifying write 

: : format on cylinder 01 with words of 5555 in data 

: : fields and then read verify. CC = 0703? 

: 1 Go to step 091. 

Y N Start command with chained DCBs specifying read data 
: : from cylinder 01. CC = 0703? 

: 1 Incorrect condition code for read data. Run auto- 

¢ test 4603 (SAM 4603) or if already run, replace 

at attachment card. (1) 

Y N Data words read = 5555? 

: 1 Incorrect data read from formatted track. Replace 

: attachment card (1) and I/O cable one at a time (refer 
: to Attachment Card and I/O Cable Installation, sec- 
: tion 2, for cable routing). 

Y N Start command with DCB selecting head 1. CC = 0703? 
3.3 

AB 


WRITE SECTOR ID AND DATA TEST (CONTD) SAM 4610-2 
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2 2 
019 : 1 Incorrect condition code for head-reselection seek. 
: Run auto-tests starting with test 4600 (SAM 4600). 
020 Y N Start command with chained DCBs specifying write 
| : : format on cylinder 01 with words of 5555 in data 
| : : fields and then read verify. CC = 0703? 
: : 1 Go to step 091. ° 
021 YN Start command with chained DCBs specifying read data 
: : from cylinder O01. CC = 0703? 
022 : 1 Incorrect condition code for read data. Run auto- 
>: - test 4603 (SAM 4603) or if already run, replace 
: attachment card (1) and I/O cable one at a time (refer 
: to Attachment Card and I/O Cable Installation, sec- 
: tion 2, for cable routing). 
| 023 YN Data words read = 5555? 
| 024 : 1 Incorrect data read from formatted track. Replace 
| 7 attachment card. (1) 
: 
| 025 YN Start command with DCB specifying seek to cylinder 02 
| 2: : uSing head 0. CC = 0703? 
| 026 : i Incorrect condition code for seek. Run auto-tests 
| : Starting with test 4600 (SAM 4600). 
| 027 YN Start command with chained DCBs specifying write 
: 3: format on cylinder 02 with words of 5555 in data 
: : fields and then read verify. CC = 0703? 
| : 1 Go.to step 091. 
| : 
| 028 YN Start command with chained DCBs specifying read data 
: : from cylinder 02. CC = 0703? 
cas oe 
| 029 : 1 Incorrect condition code for read data. Run auto- 
: test 4603 (SAM 4603) or if already run, replace 
| : attachment card. (1) 
| 030 YN Data words read = 5555? 
ee | 
| 031 : 1 Incorrect data read from formatted track. Replace 
| : attachment card (1) and I/O cable one at a time 
| : (refer to Attachment Card and I/O Cable Installation, 
ae section 2, for cable routing). 
: 4 
A 


WRITE SECTOR ID AND DATA TEST (CONTD) SAM 4610-3 


A 62947905 D 
3 
032 YN Start command with DCB selecting head 1. CC = 0703? 
033 .: 1 Incorrect condition code for head-reselection seek. 
: Run auto-tests starting with test 4600 (SAM 4600). 
034 YN Start command with chained DCBs specifying write 
: :° format on cylinder 02 with words of 5555 in data 
: : fields and then read verify. CC = 0703? 
: 1 Go to steo 091. 
035 YN Start command with chained DCBs specifying read data 
: : from cylinder 02. CC = 0703? 
036 : 1 Incorrect condition code for read data. Run auto- 
: test 4603 (SAM 4603) or if already run, replace 
‘ attachment card. (1) oe 
037 YN Data words read = 5555? 
038 : 1 Incorrect data read from formatted track. Replace 
: attachment card (1) and I/O cable one at a time 
; (refer to Attachment Card and I/O Cable Installation, 
: section 2, for cable routing). 
039 Y N Start command with DCB specifying seek to cylinder 03 
2: using head 0. CC = 0703? 
040 : 7 Incorrect condition code for seek. Run auto-tests 
: Starting with test 4600 (SAM 4600). 
041 YN Start command with chained DCBs specifying write 
: : format on cylinder 03 with words of 5555 in data 
: : fields and then read verify. CC = 0703? 
: 1 Go to step 091. 
042 YN Start command with chained DCBs specifying read data 
: : from cylinder 03. CC = 0703? 
043 : 1 Incorrect condition code for read data. Run auto- 
: test 4603 (SAM 4603) or if already run, replace 
: attachment card. (1) : 
044 YN Data words read = 5555? 
5 5 
AB 
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Incorrect data read from formatted track. Replace 
attachment card (1) and I/O cable one at a time 
(refer to Attachment Card and I/O Cable Installation, 
section 2, for cable routing). | 


Start command with DCB selecting head 1. CC = 0703? 


Incorrect condition code for head-reselection seek. 
Run auto-tests starting with test 4600 (SAM 4600). 


Start command with chained DCBs specifying write 
format on cylinder 03 with words of 5555 in data 
fields and then read verify. CC = 0703? 


Go to step O91. 


Start command with chained DCBs specifying read data 
from cylinder 03. CC = 0703? 


Incorrect condition code for read data. Run auto- 
test 4603 (SAM 4603) or if already run, replace 
attachment card. (1) 


Data words read = 5555? 


Incorrect data read from formatted track. Replace 
attachment card (1) and I/O cable one at a time 
(refer to Attachment Card and I/O Cable Installation, 
Section 2, for cable routing). 


Start command with DCB specifying seek to cylinder 74 
using head 0. CC = 0703? 


Incorrect condition code for seek. Run auto-tests 
Starting with test 4600 (SAM 4600). 


Start command with chained DCBs specifying write 
format on cylinder 74 with words of 5555 in data 
fields and then read verify. CC = 0703? 

Go to step 091. 


Start command with chained DCBs specifying read data 
from cylinder 74. CC = 0703? 


Incorrect condition code for read data. Run auto- 


test 4603 (SAM 4603) or if already run, replace 
attachment card. (1) 


WRITE SECTOR ID AND DATA TEST (CONTD) SAM 4610-5 


A 62947905 D 
5 
058 YN Data words read = 5555? 
059 +: 1 Incorrect data read from formatted track. Replace 
: attachment card (1) and I/O cable one at a time 
: (refer to Attachment Card and I/O Cable Installation, 
“ag section 2, for cable routing). 
060 YN Start command with DCB selecting head 1. CC = 0703? 
061 : 1 Incorrect condition code for head-reselection seek. 
: Run auto-tests starting with test 4600 (SAM 4600). 
062 Y N Start command with chained DCBs specifying write 
: : format on cylinder 74 with words of 5555 in data 
: : fields and then read verify. CC = 0703? 
: 1 Go to step 091. 
063 YN Start command with chained DCBs specifying read data 
: s from cylinder 74. CC = 0703? 
064 ; 1 Incorrect. condition code for read data. Run auto- 
: test 4603 (SAM 4603) or if already Eun replace 
: attachment card. (1) 
065 YN Data words read = 5555? 
066 : 1 Incorrect data read from formatted track. Replace 
3 attachment card (1) and I/O cable one at a time 
: (refer to Attachment Card and I/O Cable Installation, 
: section 2, for cable routing). 
067 YN Start command with DCB specifying seek to cylinder 75 
: : uSing head 0. CC = 0703? 
068 : 1 Incorrect condition code for seek. Run auto-tests 
: Starting with test 4600 (SAM 4600). 
069 Y N Start command with chained DCBs specifying write 
: : format on cylinder 75 with words of 5555 in data 
: : fields and then read verify. CC = 0703? 
: 1 Go to step 091. | 
070 YN Start command with chained DCBs specifying read data 
: : from cylinder 75. CC = 0703? 
7 7 = | 
AB WRITE SECTOR ID AND DATA TEST (CONTD) SAM 4610-6 
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Incorrect condition code for read data. Run auto- 
test 4603 (SAM 4603) or if already run, replace 
attachment card. (1) 


Data words read = 5555? 


Incorrect data read from formatted track. Replace 
attachment card (1) and I/O cable one at a time 
(refer to Attachment Card and I/O Cable Installation, 
section 2, for cable routing). | 


Start command with DCB selecting head 1. CC = 0703? 


Incorrect condition code for head-reselection seek. 
Run auto-tests starting with test 4600 (SAM 4600). 


Start command with chained DCBs specifying write 
format on cylinder 75 with words of 5555 in data 
fields and then read verify. CC = 0703? 


Go to step 091. 


Start command with chained DCBs specifying read data 
from cylinder 75. CC = 0703? 


Incorrect condition code for read data. Run auto- 
test 4603 (SAM 4603) or if already run, replace 
attachment card. (1) 


Data words read = 5555? 


Incorrect data read from formatted track. Replace 
attachment card (1) and I/O cable one at a time 
(refer to Attachment Card and I/O Cable Installation, 
section 2, for cable routing). 


Start command with DCB specifying seek to cylinder 76 
using head 0. CC = 0703? 


Incorrect condition code for seek. Run auto-tests 
Starting with test 4600 (SAM 4600). 


Start command with chained DCBs specifying write 
format on cylinder 76 with words of 5555 in data 
fields and then read verify. CC = 0703? 


Go to step O91. 


WRITE SECTOR ID AND DATA TEST (CONTD) SAM 4610-7 
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A 
7 
084 Y N Start command with chained DCBs specifying read data 
: : from cylinder 76. CC = 0703? 
085 : 1 Incorrect condition code for read data. Run auto- 
2 test 4603 (SAM 4603) or if ereeees run, replace 
: - attachment card. (1) 
086 YN Data words read = 5555? 
087 : i Incorrect data read from formatted track. Replace 
: . attachment card (1) and I/O cable one at a time 
: (refer to Attachment Card and I/O Cable Installation, 
: section 2, for cable routing). 
088 Y Start command with DCB selecting head 1. CC = 0703? 
089 : 1 Incorrect condition code for head-reselection seek. 
: Run auto-tests starting with test 4600 (SAM 4600). 
090 YN Start command with chained DCBs specifying write 
: : Format on cylinder 76 with words of 5555 in data 
: : fields and then read verify. CC = 0703? 
091 : Y N' Start cycle steal status command. CC = 0703? 
092 : : 1 Cycle steal status failed. Test aborted. Replace 
<2 attachment card. (1) 
093 : y N Cycle steal status word 4 = XxX00 and word = 0000? 
094 : : 1 Branch to test 4620 (SAM 4620). 
095 : 1 Incorrect condition code for write format/read verify 
: operation. Replace attachment card (1) and I/O cable 
: » one at a time (refer to Attachment Card and I/O Cable 
: Installation, section 2, for cable routing). 
096 YN Start command with chained DCBs specifying read data 
: : from cylinder 76. CC = 0703? 
097: 1 Incorrect condition code for read data. Run auto- 
7 test 4603 (SAM 4603) or if already run, replace 
3 attachment card. (1) 
098 YN Data words read = 5555? 
9 9 
AB 
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Incorrect data read from formatted track. Replace 
attachment card (1) and I/O cable one at a time 
(refer to Attachment Card and I/O Cable Installation, 
section 2, for cable routing). 


End of test. No error occurred. 


(1) Set switches on new attachment card for FDD device 
address and IPL assignment (Attachment Card and I/0 
Cable Installation, section 2). 


WRITE SECTOR ID AND DATA TEST (CONTD) SAM 4610-9 


OS eS wy SO © CO 


SAM 4611 62947905 D 


This FDD manual diagnostic test writes random data with data- 
address markers and control-address markers, has the attach- 
ment card read verify what is written, and checks if the 
attachment card reacts correctly when the address markers are 
read back in a data read. Cylinders 01, 02, 03, 74, 75, and 76 
are used in the test. If the recalibration seek in step 004 or 
a write/read verify fails, the test issues a start cycle steal 
command. If status indicates an improper FDD condition, an 
automatic branch to routine 4620 occurs to define the problem. 


The guidelines for running the test are: 


e If the diagnostics are being loaded from a FDD unit 
other than the one to be tested, the scratch diskette in 
the test unit must be two-sided, formatted, and if its a 
CDC diskette, the write-protect slot in the jacket must 
be covered with opaque tape. Call-up the test by enter- 
ing C4611 and specify the device address of the FDD to 
be tested using the bit 1 option of command D 
(para 3.20.3). . 


@ If the diagnostics are being loaded from the FDD to be 
tested, observe the following caution note and run the 
test on the BASIC diskette (writing done in test occurs 
on the CE cylinders). Entering B461l1 calls-up the 
test. After the test is loaded, remove the diskette and 
cover the write-protect slot in jacket with opaque 
tape. Reinstall the diskette and begin the test. 


e After the test is completed, run test 4610 (SAM 4610) to 
delete the control-address markers that have been 
written on the diskette. Otherwise, later use of the 
diskette will cause error stoppage in auto-test 4603. 


CAUTION 


If this test is run on the BASIC disk- 
ette, a malfunction may destroy pro- 

gram data. For a safeguard, do not 
run the test until the FDD auto-tests 
have completed successfully. 


001,002 Wish to run this test and write on CE cylinders of 
: diskette? If so, remove diskette, cover write- 
: protect slot, and reinstall before answering. 


Enter 1 for yes, 0 for no. 
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No write commands were executed. Test 4611 
terminated. 


Start command with DCB specifying recalibration 
seek (head 0 to cylinder 00). CC =-0703 and 
ISB = 00? 


Start cycle steal status command. CC = 0703 
and ISB = 00? | 


Cycle steal status failed. Test aborted. Replace 
attachment card. (1) 


Cycle steal status word 4 = XxX00 and word 5 = 0000? 


Branch to test 4620 (SAM 4620). 


Incorrect condition code or interrupt status byte for 


recalibration seek. Replace attachment card. (1) 


Delay for seek to end. 


|e ee ee ee Zz 


Start command with chained DCBs specifying seek to 
cylinder 01 using head 0 and read sector ID. 
CC = 0703, ISB = 00, and cylinder = 01? 


Incorrect condition code, interrupt status byte, or 
cylinder for seek and read sector ID. Run auto- 
test 4600 (SAM 4600). 


Start command with chained DCBs specifying write data 
(random data) and data-address markers on cylinder 01 
and then read verify. CC = 0703 and ISB = 00? 


Go to step O91. 


Start command with DCB specifying read data from 
cylinder 01. CC = 0703 and ISB = 00? 


Incorrect condition code or interrupt status byte for 
read data of fields with data-address markers. 

Replace attachment card (1) and I/O cable one at a 
time (refer to Attachment Card and I/O Cable Installa- 
tion, section 2, for cable routing). 


Start cycle steal status command. CC = 
ISB = 00, and cycle steal status word 1 


WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-2 


/ 


ae Cr 


017 


018 
019 


020 


021 


022 


023 
024 


025 
026 


027 


028 


ee a ee e8¢ 86 Ce KK eo ee ee 


NP 
Ire ww 


OCOCOC OC OOO OF 


Ite ee ee 


oe DZ 


|e ee 


Ihe ee ee 


{re ee 


WO mm ee oe 


62947905 D 


Incorrect cycle steal status word 1. Replace attach- 
ment card. (1) ; 


Start command with chained DCBs selecting head 1 and 
specifying read sector ID. CC = 0703, ISB = 00, and 
cylinder = 01? 


Incorrect condition code, interrupt status byte, or 
cylinder for seek and read sector ID. Run auto- ° 
test 4600 (SAM 4600). 


Start command with chained DCBs specifying write data 
(random data) and data-address markers on cylinder 01 
and then read verify. CC = 0703 and ISB = 00? 


Go to step 091. 


Start command with DCB specifying read data from 
cylinder 01. CC = 0703 and ISB = 00? 


Incorrect condition code or interrupt status byte for 
read data of fields with data-address markers. 

Replace attachment card (1) and I/O cable one at a 
time (refer to Attachment Card and I/O Cable Installa- 
tion, section 2, for cable routing). 


Start cycle steal status command. C 


C = 0703, 
ISB = 00, and cycle steal status word 1 = 


0000? 


Incorrect cycle steal status word 1. Replace attach- 
ment card. (1) 


Start command with chained DCBs specifying seek to 
cylinder 02 using head 0 and read sector ID. 
CC = 0703, ISB = 00, and cylinder = 02? 


Incorrect condition code, interrupt status byte, or 
cylinder for seek and read sector ID. Run auto- 

test 4600 (SAM 4600). 

Start command with chained DCBs specifying write data 
(random data) and control-address markers on cylin- 
der 02 and then read verify. CC = 0703 and ISB = 00? 
Go to step 091. 


Start command with DCB specifying read data from 
cylinder 02. CC = 0702 and ISB = 80? 


WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-3 
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Incorrect condition code or interrupt status byte for 
read data of fields with control-address markers. 
Replace attachment card (1) and I/O cable one at a 
time (refer to Attachment Card and I/O Cable Installa- 
tion, section 2, for cable routing). 


Start cycle steal status command. CC = 0703, 
ISB = 00, and cycle steal status word 1 = 1000? 


Incorrect cycle steal status word 1. Replace attach- 
ment card. (1) 


Start command with chained DCBs selecting head 1 and 
read sector ID. CC = 0703, ISB = 00, and cylinder 02? 


Incorrect condition code, interrupt status byte, or 
cylinder for seek and read sector ID. Run auto- 
test 4600 (SAM 4600). 


Start command with chained DCBs specifying write data 


. (random data) and control-address markers on cylin- 


der 02 and then read verify. CC = 0703 and ISB = 00? 
Go to step 091. 


Start. command with DCB specifying read data from 
cylinder 02. CC = 0702 and ISB = 80? 


Incorrect condition code or interrupt status byte for 
read data of fields with control-address markers. 
Replace attachment card (1) and I/O cable one ata 
time (refer to Attachment Card and I/O Cable Installa- 
tion, section 2, for cable routing). 


Start eyeie steal status command. CC = 0703, 
ISB = 00, and cycle steal status word 1 = 1000? 


Incorrect cycle steal status word 1. Replace attach- 
ment card. (1) 


Start command with chained DCBs specifying seek to 
cylinder.03 using head 0 and read sector ID. 
CC = 0703, ISB = 00, and cylinder = 03? 


Incorrect condition code, interrupt status byte, or 


cylinder for seek and read sector ID. Run auto- 
test 4600 (SAM 4600). 


WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-4 
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‘Start command with chained DCBs specifying write data 
(random data) and data-address markers on cylinder 03 
and then read verify. CC = 0703 and ISB = 00? 


Go to step 091. 


Start command with DCB specifying read data from 
cylinder 03. CC = 0703 and ISB = 00? 


Incorrect condition code or interrupt status byte for 
read data of fields with data-address markers. 

Replace attachment card (1) and I/O cable one ata 
time (refer to Attachment Card and I/O Cable Installa- 
tion, section 2, for cable routing). 


Start cycle steal status command. CC = 0703, 
ISB = 00, and cycle steal status word 1 = 0000? 


Incorrect cycle steal status word l. Replace attach- 
ment card. (1) 


Start command with chained DCBs selecting head 1 and 
specifying read sector ID. CC = 0703, ISB = 00, and 
cylinder = 03? 


Incorrect condition code, interrupt status byte, or 
cylinder for seek and read sector ID. Run auto- 
test 4600 (SAM 4600). 


Start command with chained DCBs specifying write data 
(random data) and data-address markers on cylinder 03 
and then read verify. CC = 0703 and ISB = 00? 


Go to step 091. 


Start command with DCB specifying read data from 
cylinder 03. CC = 0703 and ISB = 00? 


Incorrect condition code or interrupt status-byte for 
read data of fields with data-address markers. 
Replace attachment card (1)-.and I/O cable one ata 


time (refer to Attachment Card and I/O Cable Installa- 


tion, section 2, for cable routing). 


Start cycle steal status command. CC = 0703 
ISB = 00, and cycle steal status word 1 = 


Incorrect cycle steal status word 1. Replace attach- 
ment card. (1) 


WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-5 
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Start command with chained DCBs specifying seek to 
cylinder 74 using head 0 and read sector ID. 
cc = 0703, ISB = 00, and cylinder = 74? 


Incorrect condition code, interrupt status byte, or 
cylinder for seek and read sector ID. Run auto- 
test 4600 (SAM 4600). 


Start command with chained DCBs specifying write data 
(random data) and control-address markers on cylin- 
der 74 and then read verify. CC = 0703 and ISB = 00? 


Go to step 091. 


Start command with DCB specifying read data from 
cylinder 74. CC = 0702 and ISB = 80? 


Incorrect condition code or interrupt status byte for 
read data of fields with control-address markers. 
Replace attachment card (1) and I/O cable one ata 
time (refer to Attachment Card and I/O Cable Installa- 
tion, section 2, for cable routing). 


Start cycle steal status command. CC = 
ISB = 00, and cycle steal status word 1. 
Incorrect cycle steal status word 1. Replace attach- 
ment card. (1) 


Start command with chained DCBs selecting head 1 and 
specifying read sector ID. CC = 0703, ISB = 00, and 
cylinder = 74? 


Incorrect condition code, interrupt status byte, or 
cylinder for seek and read sector ID. Run auto- 
test 4600 (SAM 4600). 


Start command with chained DCBs specifying write data 


(random data) and control-address markers on cylin- 
der 74 and then read verify. CC = 0703 and ISB = 00? 


Go to step 091. 


Start command with DCB specifying read data from 
cylinder 74. CC = 0702 and ISB = 80? 


WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-6 
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“Incorrect condition code or interrupt status byte for 


read data of fields with control-address markers. 

Replace attachment card (1) and I/O cable one at a 
time (refer to Attachment Card and I/O Cable Installa- 
tion, section 2, for cable routing). 


Start cycle steal status command. CC = 
ISB = 00, and cycle steal status word 1 


Incorrect cycle steal status word 1. Replace attach- 
ment card. (1) 


Start command with chained DCBs specifying seek to 
cylinder 75 using head 0 and read sector ID. 
CC = 0703, ISB = 00, and cylinder = 75? 


Incorrect condition code, interrupt status byte, or 
cylinder for seek and read sector ID. Run auto- 
test 4600 (SAM 4600). 


Start command with chained DCBs specifying write data 
(random data) and data-address markers on cylinder 75 
and then read verify. CC = 0703 and ISB = 00? 


Go to step O91. 


Start command with DCB specifying read data from 
cylinder 75. CC = 0703 and ISB = 00? 


Incorrect condition code or interrupt status byte for 
read data of fields with data-address markers. 
Replace attachment card (1) and I/O cable one at a 
time (refer to Attachment Card and I/O Cable Installa- 
tion, section 2, for cable routing). 


Start cycle steal status command. C 


C = 0703, 
ISB = 00, and cycle steal status word 1 = 


0000? 


Incorrect cycle steal status word 1. Replace attach- 
ment card. (1) 


Start command with chained DCBs selecting head 1 and 
specifying read sector ID. CC = 0703, ISB = 00, and 
cylinder = 75? 


Incorrect condition code, interrupt status byte, or 


cylinder for seek and read sector ID. Run auto- 
test 4600 (SAM 4600). 


WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-7 
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Start command with chained DCBs specifying write data 
(random data) and data-address markers on cylinder 75 
and then read verify. CC = 0703 and ISB = 00? 


Go to step 091. 


Start command with DCB specifying read data from 
cylinder 75. CC = 0703 and ISB = 00? 


Incorrect condition code or interrupt status byte for 
read data of fields with data-address markers. 

Replace attachment card (1) and I/O cable one ata 
time (refer to Attachment Card and I/O Cable Installa- 
tion, section 2, for cable routing). 


Start cycle steal status command. CC 


= 0703, 
ISB = 00, and cycle steal status word l = 


0000? 


Incorrect cycle steal status word 1. Replace attach- 
ment card. (1) 


Start command with chained DCBs specifying seek to 
cylinder 76 using head 0 and read sector ID. 
CC = 0703, ISB = 00, and cylinder = 76? 


Incorrect condition code, interrupt status byte, or 
cylinder for seek and read sector ID. Run auto- 
test 4600 (SAM 4600). 


Start command with chained DCBs specifying write data 
(random data) and control-address markers on cylin- 
der 76 and then read verify. CC = 0703 and ISB = 00? 


Go to step 091. 


Start command with DCB specifying read data from 
cylinder 76. CC = 0702 and ISB = 80? 


Incorrect condition code or interrupt status byte for 
read data of fields with -control-address markers. 
Replace attachment card (1) and I/O cable one at a 
time (refer to Attachment Card and I/O Cable Installa- 
tion, section 2, for cable routing). © 


Start cycle steal status command. CC 
d 


ISB = 00, and cycle steal status word l 


Incorrect cycle steal status word l. Replace attach- 
ment card. (1) 


WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-8 
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Start command with chained DCBs selecting head 1 and 
specifying read sector ID. CC = 0703, ISB = 00, and 
cylinder = 76? 


Incorrect condition code, interrupt status byte, or 
cylinder for seek and read sector ID. Run auto- 
test 4600. (SAM 4600). 


Start command with chained DCBs specifying write data _ 
(random data) and control-address markers on cylin-~ 
der 76 and then read verify. CC = 0703 and ISB = 00? 


N Start cycle steal status command. CC = 0703 and 

: ISB = 00? 

1 Cycle steal status failed. Test aborted. Replace 
attachment card. (1) 

N Cycle steal status word 4 = XX00 and word 5 = 0000? 

1 Branch to test 4620 (SAM 4620). 


Incorrect condition code or interrupt status byte for 
write data/read verify operation. Replace attachment 
card (1) and I/O cable one at a time (refer to Attach- 
ment Card and I/O Cable Installation, section 2, for 
cable routing). 


Start command with DCB specifying read data from 
cylinder 76. CC = 0702 and ISB = 80? 


Incorrect condition code or interrupt status byte for 
read data of fields with control-address markers. 
Replace attachment card (1) and I/O cable one at a 
time (refer to Attachment Card and I/O Cable Installa- 
tion, section 2, for cable routing). 


Start cycle steal status command. CC = 0703, 
ISB = 00, and cycle steal status word 1 = 1000? 


Incorrect cycle steal status word 1. Replace attach- 
ment card. (1) 


End of test. No error occurred. 


(1) Set switches on new attachment card for FDD device 


address and IPL assignment (Attachment Card and I/O 
Cable Installation, section 2). 


WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-9 


SAM 4620 
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This routine automatically executes when an -improper condition is 


detected in the FDD auto-tests or in manual tests 4610 or 4611. 


If the previous test instructed that this routine be run, 


initiate routine manually be entering B4620. 
routine: 


001 


002 
003 


004 
005 


006 
007 


008 


ee ce 00 ce ce KY oe ce ft 


ee ee ee K ee 


Displays (on assigned alternate console) the six cycle 
steal status words that were read from the attachment 
card during the previous test. 


Analyzes the FDD health parameters given in word 5 and 
if a failure is recorded, the routine stops and indi- 
cates the failure. 


If no failure is recorded in word 5, the routine con- 
tinues and decodes the error-log byte (second byte) of 
word 4 and indicates the result. If necessary, an 
automatic branch to routine 4621 (SAM 4621) occurs to 
complete the decoding. 


Display cycle steal status words on assigned alternate 
console. 


Mask word 5 with 8000. Bit 0 = 0? 


Sequentially, the 


[tt oo & 


FDD not ready -- door open, power not on, or diskette 
speed 70 percent below normal. If FDD power is turned 
on and door is closed, go to paper-only SAM 4672 (Not 


[tr 0+ & 


oo KG ce ee Zs. 00 


Jr ee 


i NO ee Ht oe ee ce ce ce ce 


Ready Status). 
Mask word 5 with 2000. Bit 2 = 0? 


FDD I/O cable disconnected or open. Access drive 
(para 3.2) and check I/O cable connection on FDD PC 
board and attachment card. If connections are OK, 
replace I/O cable (refer to Attachment Card and I/O 
Cable Installation, section 2, for cable routing). 


Mask word 5 with 0200. Bit 6 = 0? 


+20 V from FDD power supply is low. Access drive 
(para 3.2). Check power cable connections at J7 on 
FDD power supply board and at attachment card. If 
connections are OK, go to paper conty SAM 4673 (Bad 
Power Supply Voltages). 


Mask word.5 with 0100. Bit 7=0 


Ae] 


CYCLE STEAL STATUS ANALYSIS ROUTINE SAM 4620-1 


A 
1 
009 
010 ¥ 
Oll : 
012 ¥ 
013 3: 
014 ¥ 
015 =: 
016 ¥ 
017 =: 
018 ¥ 
019 : 
020 Y 
021 : 
022 Y 
023 : 
3 
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Attachment card +12-V power supply low. Replace 
attachment card. (1) 
Mask word 5 with 0800. Bit 4 = 0? 


Diskette speed too low. Access drive (para 3.2) and 


‘ check that 104 to 127 V ac is present between brown 


Ine 2 


[r+ oe 


Jr oe 


|r «+ 


i 


and blue (neutral) wires of B1P1l connector at right- 
rear of FDD. If voltage is OK, replace FDD assembly 
(para 3.10); if voltage is bad, replace FDD power 
supply (para 3.10). 


Mask word 5 with 1000. Bit 3 = 0? 


Diskette speed too high. Replace FDD assembly 
(para 3.10). 


Mask word 5 with 0400. Bit 5 = 0? 


FDD write-fault latch stuck on. Replace FDD assembly 
(para.3.10) and I/O cable one at a time (refer to 
Attachment Card and I/O Cable Installation, section 2, 
for cable routing). After replacement, run test 4610 
(SAM 4610) to delete any garbled or erased fields that 
may have been placed on diskette by the malfunction. 
Otherwise, invalid read errors of data or sector ID 
May occur in auto-tests when verifying operation. 


Mask word 5 with 0080. Bit 8 = 0? 
Attachment card reset latch stuck on. Replace attach- 
ment card (1) and I/O cable one at a time (refer to 


Attachment Card and I/O Cable Installation, section 2, 
for cable routing). 


Mask word 5 with 0040. Bit 9 = 0? 


Attachment card test-mode latch stuck on. Replace 


attachment card. (1) 
Mask word 5 with 0020. Bit 10 = 0? 


Attachment card disk-initialize latch stuck on. 
Replace attachment card. (1) 


Mask word 5 with 0010. Bit 11 = 0? 


Attachment card write-fault reset latch stuck on. 
Replace attachment card. (1) 


- CYCLE STEAL STATUS ANALYSIS ROUTINE (CONTD) SAM 4620-2 
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024 YN Mask word 5 with 0002. Bit 14 = 0? 

025 : 1 Attachment card write-request latch stuck on. Replace 
2 attachment card. (1) 

026 Y¥ N Mask word 5 with 0001. Bit 15 = 0? 

027 : 1 Attachment card read-request latch stuck on. Replace 
; attachment card. (1) 

028 Y N Mask error-log byte with FF. Byte other than 00? 
: 1 Go to step 077. 

029 YN Error-log byte other than 04? 

030 : 1 FDD went not ready when last command was issued -- 
: door open, power not on, or diskette speed 70 percent 
: below normal. If FDD power is turned on and door is 
: closed, go to paper-only SAM 4672 (Not Ready Status). 

031 YN Error-log byte other than 09? 

032 : 1 Sector register in FDD controller chip on attachment 
: card did not load correctly. Replace attachment 
: card. (1) 

033 YN _ Error-log byte other than 0A? 

034 ; 1 Data register in FDD controller chip on attachment 

. ; card did not load correctly. Replace attachment 
: card. (1) 

035 YN Error-log Bure other than 0B? 

036 : 1 Head-select register on attachment card is incorrect. 
: Replace attachment card. (1) | 

037 N Error-log byte other than OD? 

038 1 FDD went not ready during execution of last command -- 


door open,.power not on, or diskette speed 70 percent 
below normal. If FDD power is on and door is closed, 
go to paper-only SAM 4672 (Not Ready Status). 


039 Y-N Error-log byte other than 0E? 


CYCLE STEAL STATUS ANALYSIS ROUTINE (CONTD) SAM 4620-3 
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FDD write fault. Replace FDD assembly (para 3.10) and 
I/O cable one at a time (refer to Attachment Card and 
I/O Cable Installation, section 2, for cable routing). 
After replacement, run test 4610 (SAM 4610) to delete 
any garbled or erased fields that may have been placed 


on diskette by the malfunction. Otherwise, invalid 


read errors of data or sector ID may occur in auto- 
tests when verifying operation. 


Error-log byte other than OF? 
FDD seek error. Replace FDD assembly (para 3.10). 
Error- log byte other than 10? 


Sector ID field not found. Replace FDD aazenbig 
(para 3% 10) 


Error-log byte other than 11? 


Data field not found. Replace FDD assembly 
(para 3.10). 


Error-log byte other than 12? 


Cyclic-redundancy-check error. Problem may be a bad 


diskette. Replace diskette and rerun previous test. 
If condition persists, replace FDD assembly (para 3.10). 


Error-log byte other than 13? 


Lost data in FDD controller chip on attachment card. 
Replace attachment card. (1) If malfunction occurred 
during write test 4610 or 4611, run test 4610 

(SAM 4610) after replacement. This deletes the 
garbled or erased fields that may have been placed on 
the diskette by the malfunction. Otherwise, invalid 
read errors of data or sector ID may occur in auto- 
tests when verifying operation. 


Error-log byte other than 1c? 
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Command was received from processor during a malfunc- 
tion. Problem is identified in status word 5. Only 
bits 12 and 13 of word 5 have not been tested (FDD 
write-enable latch on attachment card either stuck set 
or clear following a write). Replace attachment card. 
(1) After replacement, run test 4610 (SAM 4610) to 
delete any garbled or erased fields that may have 
placed on diskette by the malfunction. Otherwise, 
invalid read errors of data or sector ID may occur in 
auto-tests when verifying operation. 


Error-log byte other than 1D? 


DCB head byte differs with the head that is selected. 
Replace attachment card. (1) 


Error-log byte other ‘than l1E? 


Track register in FDD controller chip on attachment 
card did not load correctly. Replace attachment 
card. (1) 


Error-log byte other than 1F? 


Attachment card disk-initialize latch failed to set 
for write-format operation. Replace attachment 
card. (1) 


Error-log byte other than 20? 


Index detected before write-format operation completed 
track. Replace attachment card. (1) After replacement, 
run test 4610 (SAM 4610) to delete any garbled or 
erased fields that may have been placed on diskette by 
the malfunction. Otherwise, invalid read errors of 
data or sector ID may occur in auto-tests when veri- 
fying operation. 


Error-log byte other than 21? 


Attachment card write-enable latch failed to set for 
write operation. Replace attachment card. (1) 


Error-log byte other than 22? 


CYCLE STEAL STATUS ANALYSIS ROUTINE (CONTD) SAM 4620-5 
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Attachment card write-enable latch failed to clear 

after write operation. Replace attachment card. (1) 

After replacement, run test 4610 (SAM 4610) to delete 

any garbled or erased fields that may have been 

placed on diskette by the malfunction. Otherwise, 

invalid read errors of data or sector ID may occur in 
_auto-tests when verifying operation. 


064 


065 Error-log byte other than 81? 


Interface data check from Series/l processor to 
attachment card. Replace attachment card. (1) 


In» 2 


066 


067 Error-log byte other than 82? 


Protect check for storage-access key given in DCB. 
Replace attachment card. (1) 


068 


Ine & 


069 Error-log byte other than 83? 


Invalid storage address thought to be given in DCB. 
Replace attachment card. (1) 


070 . 


[hw oo 


O71 Error-log byte other than 84? 


072 


|t# «0 


Storage data check. Data accessed from Series/1l 
memory. thought to be out of parity. Replace attach- 
Ment card. (1) If condition persists, problem is in 
Series/l. 


073 Error-log byte other than 89? 


{te oo BH 


Interface data check from attachment card to Series/1l 
processor. Attachment card believes a parity error 
occurred on Series/l I/O bus. Replace attachment 
card. (1) I£ condition persists, some other device 
attachment card is bad or problem is in Series/l. 


074 


075 _Error-log byte other than 23? 


|r oo 


Last command was aborted by attachment card after 
1.5-second timeout. Go to paper-only SAM 4672 (Not 
Ready Status). 


076 


077 Branch to routine 4621 (SAM 4621). 
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(1) Set switches on new attachment card for FDD device 
address and IPL assignment (Attachment Card and £70 
Cable Installation, section 2). 


CYCLE STEAL STATUS ANALYSIS ROUTINE (CONTD) SAM 4620-6 
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This routine automatically executes when decoding of the error- 
log byte cannot be completed by routine 4620 (SAM 4620). 


ool 


002 
003 


004 


005 


006 


007 


008 
009 


010 


011 


012 
013 


014 
015 


016 


Jt eo & 
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Mask error-log byte with FF. Byte other than 00? 


' Go to step 070. 


Error-log byte other than 01? 


Input flag bit set in output operation. DCB decoded 
incorrectly. Replace attachment card. (1) 


Error-log byte other than 02? 


Input flag bit not set in input operation. DCB 
decoded incorrectly. Replace attachment card. (1) 


Error-log byte other than 03? 


Illegal control word modifier. DCB decoded incor- 
rectly. Replace attachment card. (1) 


Error-log byte other than 05? 


Forward seek specified beyond cylinder 76. - DCB 
decoded incorrectly. Replace attachment card. (1) 


Error-log byte other than 06? 


Backward seek specified beyond cylinder 00. DCB 
decoded incorrectly. Replace attachment card. (1) 


Error-log byte other than 07? 


Byte count other than 4 in read sector ID operation. 
DCB decoded incorrectly. Replace attachment card. (1) 


Error-log byte other than 08? 


Read or write attempted past end of track. DCB 
decoded incorrectly. Replace attachment card. (1) 


Error-log byte other than 0C? 


CONTINUATION OF CYCLE STEAL 
STATUS ANALYSIS SAM 4621-1 
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Invalid diskette side specified. If a scratch disk- 
ette is installed in the FDD being tested, verify that 
diskette is two-sided. If scratch diskette is OK or 
BASIC diskette is installed, DCB was decoded incor- 
rectly or FDD is sensing the wrong diskette type. 
Replace attachment card (1), FDD assembly (para 3.11), 
and I/O cable one at a time (refer to Attachment Card 
and I/O Cable Installation, section 2, for cable 
routing). 


Error-log byte other than 14? 


Specified sector is not in range of track formatting. 
DCB decoded incorrectly. Replace attachment card. (1) 


Error-log byte other than 15? 


Starting address for storage accessing is illegal. 
DCB decoded incorrectly. Replace attachment card. (1) 


Error-log byte other than 16? 


Byte count for storage accessing is illegal. DCB 
decoded incorrectly. Replace attachment card. (1) 


Error-log byte other than 17? 


Illegal sector length specified. DCB decoded incor- 
rectly. Replace attachment card. (1) 


Error-log byte other than 18? 


Write attempted on write-protected diskette. If 
test 4610 or 4611 was being run, remove diskette and 
place a piece of opaque tape over write-protect slot 
in jacket. Install diskette in FDD and restart test 
that was in process. If condition persists, replace 
FDD assembly (para 3.11) and I/O cable one at a time 
(refer to Attachment Card and I/O Cable Installation, 
section 2, for cable routing). If any other tests 
were being run, replace attachment card. (1) 


Error-log byte other than 19? 


Invalid format data word. DCB decoded incorrectly. 
Replace attachment card. (1) ; 


Error-log byte other than 1A? 


CONTINUATION OF CYCLE STEAL . 
STATUS ANALYSIS (CONTD) SAM 4621-2 
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Invalid sector length specified for write-format 
operation. -DCB decoded incorrectly. Replace attach- 
ment card. (1) 


Error-log byte other than 1B? ~ 
Invalid cylinder number specified for write-format 
operation. DCB decoded incorrectly. Replace attach- 
ment card. (1) 

Error-log byte other than 86? 

Command under direct program control not accepted by 
attachment card. DCB decoded incorrectly. Replace 
attachment card. (1) 

Error-log byte other than 8B? 


Odd DCB address in IDCB for start command. IDCB 
decoded incorrectly. Replace attachment card. (1) 
’ 


Error-log byte other than 8C? 


Odd chain address in DCB for start command. DCB 
decoded incorrectly. Replace attachment card. (1) 


Error-log byte other than 90? 


Odd DCB address in IDCB for start diagnostic 1 
command. IDCB decoded incorrectly. Replace attach- 
ment card. (1) 


Error-log byte other than 92? 


a 


Input flag bit not set in start diagnostic 1 command. 
DCB decoded incorrectly. Replace attachment card. (1) 


Error-log byte other than 93? 


Odd byte count in DCB for start diagnostic 1 command. 
DCB decoded incorrectly. Replace attachment card. (1) 


Error-log byte other than 94? 
Excessive byte count in DCB for start diagnostic l 


command. DCB decoded incorrectly. Replace attach- 
ment card. (1) 


CONTINUATION OF CYCLE STEAL 
STATUS ANALYSIS (CONTD) SAM 4621-3 
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Error-log byte other than 95? 


Odd storage address in DCB for start diagnostic l 
command. DCB decoded incorrectly. Replace attachment 
card. (1) ; 


' Error-log byte other than 96? 


Odd DCB address in IDCB for start diagnostic 2 
command. IDCB decoded incorrectly Replace attach- 
ment card. (1) 

Error-log byte other than 98? 


Input flag bit set in start diagnostic 2 command. DCB 


decoded incorrectly. Replace attachment card. (1) 


Error-log byte other than 99? 


Odd byte count in DCB for start diagnostic 2 command. 
DCB decoded incorrectly. Replace attachment card. (1) 


Error-log byte other than 9A? 

Excessive byte count in DCB for start diagnostic 2 
command. DCB decoded incorrectly. Replace attachment 
card. (1) 

Error-log byte other than 9B? 

Odd storage address in DCB for start diagnostic 2 
command. DCB decoded incorrectly. Replace attachment 
card. (l) 

Error-log byte other than A3? 


Odd DCB address in IDCB for start cycle steal status 
command. IDCB decoded incorrectly. Replace attach- 


ment card. (1) 


Error-log byte other than A5? 

Input flag bit not set in start cycle steal status 
command. DCB decoded incorrectly. Replace attachment 
card. (1) | 


Error-log byte other than A6? 


CONTINUATION OF CYCLE STEAL . 
STATUS ANALYSIS (CONTD) SAM 4621-4 
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Odd byte count in DCB for start cycle steal status 
command. DCB decoded incorrectly. Replace attachment 
card. (1) 


Error-log byte other than A7? 

ExcesSive byte count in DCB for start cycle steal 
status command. DCB decoded incorrectly. Replace 
attachment card. (1) 

Error~-log byte other than A8? 

Odd storage address in DCB for start cycle steal 


Status command. DCB decoded incorrectly. Replace 
attachment card. (1) 


No error or failure reported in cycle steal status. 


Rerun previous test that was in process. If condition 


persists, replace attachment card. (1) 


(1) Set switches on new attachment card for FDD device 


address and IPL assignment (Attachment Card and I/O 
Cable Installation, section 2). 


CONTINUATION OF CYCLE STEAL 


STATUS ANALYSIS (CONTD) SAM 4621-5 


Se 
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This paper-only SAM covers FDD power-on and IPL (initial- 
program-load) problems. The SAM assumes that attachment card 
cabling is connected, the power cord from On/Off switch is con- 
nected to Series/l ac distribution panel, and Series/l power is 
on. For IPL problems, it also assumes that another FDD unit is 
not available to IPL the CDC BASIC diskette and that the disk- 
ette is being loaded in diagnostic mode. 


NOTE 


The Series/l ac-entry circuit breaker 
controls power to the FDD On/Off 
Switch on front panel. This circuit 
breaker is above the ac distribution 
panel at rear of Series/1l. 


Instructions: Open FDD door, access drive, and remove covers 
(para 3.2). 


001 N Y LED on front panel remains lit when On/Off switch is 
: : pressed to On? 

002 : NY Diskette rotates after closing door? 

003 : : N Y Operator/programmer panel show any code within 30 
: : : : Seconds after pressing Load switch? 

004 : : : NY Other than 00E01¢6 shown? 

005 : : : : NY Other than 00E5)6 shown? 

006 : : : : : NY Stop indicator extinguished, Wait indicator 
2: 3 2: : 3: ¢ Lit, and 38XX ;¢ halt code shown? 

O07 -: : : : : : L Power-on and IPL occurred successfully. 

008 :: : : : : 1 If system contains another IPL device, open 
2: 2: : : : : FDD door, turn off Series/l and other IPL 
2: : : : device, and disconnect that device attachment 


>: : s: card from Series/l. Try to IPL again. ‘If IPL 
: : : is successful, other device either has same 

2 2: .: primary/alternate IPL assignment as FDD or 

: attachment card for that device is bad. 
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2 Problem may be a bad diskette. Replace BASIC 

: : diskette and try to IPL again. 

: 3 Replace attachment card (1) and try to IPL again. 

: 4 Replace FDD assembly (para 3.10) and I/O cable one 
: : at a time (refer to Attachment Card and I/O Cable 
: : Installtion, section 2, for cable routing). 

: 5 Problem is in Series/l1l. 

1 Go to paper-only SAM 4671 (IPL Fault Isolation). 


“Open FDD door and turn off FDD and Series/l. Reseat 
attachment card and check that primary/alternate 
setting of IPL-selection switches on attachment card 
match setting of IPL Source switch (refer to Attach- 
ment Card and I/O Cable Installation, section 2, for 
attachment card switch assignments). Try to IPL 
again. If condition occurs again, replace attachment 
card. (1) 


Probable problem in Series/l I/O bus or operator/ 
programmer panel. 


Check that red LED on attachment card is extinguished. 
If LED is lit, replace attachment card. (1) 


If system contains another IPL device, open FDD door, 
turn off Series/l and other IPL device, and disconnect 
that device attachment card from Series/l. Try to IPL 
again. If IPL is successful, other device either has 
same primary/alternate IPL assignment as FDD or attach- 
ment card for that device is bad. . 
Check that +5 +0.5 V is present on Series/l I/O bus 
(Attachment Card and I/O Cable Installation, sec- 

tion 2). If voltage is bad and cannot be adjusted, 
check voltage with attachment card removed. If 
voltage is OK with attachment card removed, replace 
attachment card (1); if voltage remains bad with 
attachment card removed, problem is in Series/1l. 


Probable problem in Series/l processor or operator/ 
programmer panel. If not already done, replace 
attachment card (1) to verify problem is in Series/l1l. 
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If spindle motor (top motor on FDD) is running, drive 
belt is off spindle. 
(para 3.10). 


Reinstall or replace drive belt 


Check that 104 to 127 V ac is present between brown and 
blue (neutral) wires of B1P1l connector at right-rear of 


FDD. 


Replace FDD assembly (para 3.10). 


Check if circuit breaker on FDD power supply is tripped. 
If so, leave breaker off and disconnect following 
connectors: 


3-pin B1P1l from right side of FDD. 


7-pin B1P4 from FDD PC board 


3-pin attachment power cable from J7 on power supply 


board 


2-pin LED power cable from J6 on FDD power supply 


board 


Identify short through following steps: 


Steps 


Turn breaker on. 


Turn breaker off. 
Connect B1P1l and 
B1P4 connectors. 
Turn breaker on. 


Turn breaker off. 
Connect LED power 
cable to J6. Turn 
breaker on. 


Turn breaker off. 
Connect attachment 
power cable to J7. 
Turn breaker on. 


Replace if Breaker Trips 


FDD power supply (para 3.10). 


FDD assembly (para 3.10) 


Switch box assembly 
(para 3.8) 


Sequentially: attachment 
card (1), attachment power 
cable 


Check for +1.5 V between J6-1 and return J6-2 on FDD 


power supply board. 
LED (para 3.8). 7 


If voltage is present, replace 


POWER-ON AND IPL PROBLEMS (CONTD) SAM 4670-3 
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If voltage is bad, replace power supply (para 3.10). 
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Press On/Off switch to Off and disconnect ac power cable 
from front of FDD power supply. Press On/Off switch to 
On and check that ac input (120 or 208 V ac) is present 
between black and white wires of power cable (white wire 
is neutral for 120 V ac). If voltage is not PReeener 
replace switch box assembly (para 3.8). 


Check that following wires are secure in 12-pin B1P2 
connector on right side of FDD power supply. If wires 
are OK, replace power supply (para 3.10). 


e 120-V ac unit -- brown circuit breaker wires in 
pins 4, 9, and 12; blue jumper wires in pin 1 to 
pin 11 and pin 11 to pin 6. 


e 208-V ac unit -- brown circuit breaker wires in 
pins 7 and 12; blue jumper wires in pin 1 to 
pin 11 and pin 3 to pin 6. 


(1) Set switches on new attachment card for FDD device 
address and IPL assignment (Attachment Card and I/O 
Cable Installation, section 2). 
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Entry from paper-only SAM 4670 (Power-On and IPL 


With O0E5,¢6 showing on operator/programmer panel 
indicators, press Reset switch then Main Storage 
Switch. Indicators show 641016? 


Indicators show 6411)6? 
N Indicators show 641216¢? 
Y N Indicators show 6420 or 64216? 
: 1 If system contains another IPL device, make 
: : Sure that IPL Source switch is set to match 
: : the primary/alternate setting of IPL-selection 
: : switches on FDD attachment card (refer to 
: : Attachment Card and I/O Cable Installation, 
: : section 2, for attachment card switch 
: : assignments). 
: 2 Replace attachment card. (1) If condition per- 
: Sists, problem is in Series/1l. 
1 Check that head connectors are secure at bottom of 
: FDD PC board. 
2 Problem may be a bad diskette. Replace BASIC 
: diskette and try to IPL again. ; 
3 Replace attachment card (1), FDD assembly 


(para 3.10), and I/O cable one at a time until IPL 
is successful. (Refer to Attachment Card and I/O 
Cable Installation, section 2, for cable routing.) 


Problem in Series/l I/O bus or attachment card is 


bad. Replace attachment card (1) and try to IPL 
again to verify problem is in Series/l. 
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Verify that the following items are OK. If not, correct 


and try to IPL again. 


Check connections of I/O cable at attachment 
card and FDD and connections of power cable 

at attachment card and FDD power supply. Also 
verify that all connectors on FDD PC board are 
secure. 


Check that drive belt on left side of FDD has 
not slipped off spindle. If so, reinstall or 
replace drive belt (para 3.10). 


Verify that switches 1 and 5 on FDD PC board 
are pressed down in ON position and wnat: other 
switches are pressed to OFF. 


Check following voltages. If any are bad, go to 
SAM 4673 (Bad Power Supply Voltages). 


+5 +0.25 V between J4-2 and return J4- -3 on FDD PC 
board = 


+24 4+2.4 V. peeween. J4-4 and return J4-6 on FDD PC 
board 


+20 +2.4 V between return J7-2 and J7-1 and J7-3 
on FDD power supply board 


104 to 127 V ac between brown and blue (neutral) 
wires of B1Pl connector at right-rear of FDD 


Replace attachment card (1), FDD assembly (para 3.10), 
I/O cable, and attachment power cable one at time until 
IPL is successful. (refer to Attachment Card and I/O 
Cable Installation, section 2, for cable routing.) 


(1) Set switches on new attachment card for FDD device 


address and IPL assignment (Attachment Card and I/O 


Cable Installation, section 2). 
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This paper-only SAM is to be used when instructed by a diag- 
nostic test or when the diagnostics do not load or execute 
correctly. The SAM assumes that FDD power was turned on and 
door was closed when the diagnostics were in process. 


Instructions: Open FDD door, access drive, and remove covers 
(para 3.2). 


OOl Y N Turn on power. LED on front panel light and spindle 
2: : motor run? 

002 : 1 Circuit breaker on FDD power supply is tripped. Leave 
: breaker off and disconnect following connectors: 
: -@® 3-pin B1P1 from right side of FDD 
: @ 7-pin BlP4 from FDD PC board 
: e 3-pin attachment power cable from J7 on power 
: supply board 
: @ 2-pin LED power cable from J6 on FDD power 
: supply board 
: Identify short through following steps: 
: Replace if Breaker Trips 
: a. Turn breaker on. FDD power supply (para 3.10) 
: b. Turn breaker off. FDD assembly (para 3.10) 
: Connect BIPI1 and y 
: B1P4 connectors. 
: Turn breaker on. 
: c. Turn breaker off. Switch box assembly 
: Connect LED power para 3.8) 
: cable to J6. Turn 
; breaker on. 
: d. Turn breaker off. Sequentially: attachment 
‘ Connect attachment card (1), attachment power 
3 , power cable to J7. cable 
: Turn breaker on. 
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Diskette rotates when door is closed? 


Drive belt has Slipped off spindle. Reinstall or 
replace drive belt (para 3.10). 


If diagnostics were loaded from a different FDD unit 
than the one being tested, verify that the following 
items are OK. If not, correct and rerun diagnostic 
tests. 


e Check connections of I/O cable at attachment 
card and FDD. Also check that all connectors 
on FDD PC board are secure. 


e Verify that switches 1 and 5 on FDD PC board 
are pressed down in ON position and that other 
switches are pressed to OFF. 


Check following voltages. Are they OK? 


e +5 +0.25 V between J4-2 and return J4-3 on FDD 
' PC Board 


@ +24 +2.4 V between J4-4 and return J4-6 on FDD 
PC board 


e +20 +2.4 V between return J7-2 and J7-1 and J7-3. 
on FDD power supply board 


e 104 to 127 V ac between brown and blue (neutral) 
wires of B1P1l connector at right-rear of FDD 


Go to paper-only SAM 4673 (Bad Power Supply Voltages). 


Replace FDD assembly (para 3.10) and rerun diagnostic 
tests.. If same error stoppage occurs, replace attach- 
ment card (1), I/O cable, and attachment power cable 
one at a time (refer to Attachment Card and I/O Cable 
Installation, section 2, for cable routing). 


(1) Set switches on new attachment card for FDD device 
address and IPL assignment (Attachment Card and I/0 
Cable Installation, section 2). 
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Assumption: Entry from paper-only SAM 4671 or 4672, or low 
+20 V detected during diagnostic tests. 


Instructions: Open FDD door, access drive, and remove covers 
(para 3.2). 


00Ol N ¥ 104 to 127 V ac present between brown and blue 
(neutral) wires of B1Pl connector at right-rear of 
FDD? 


002 
003 
004 


005 


006 
007 


NY +5 +0.25 V present between J4-2 and return J4-3 on 
FDD PC board? 


L 


+24 +2.4 V present between J4-4 and return J4-6 
: on FDD PC board? 


XY 


i 


+20 +2.4 V present between return J7-2 and 
J7-1 and J7-3 on FDD power supply board? 


Power supply voltages are OK. If low +20 V 
was reason for entry, check continuity of 
attachment power cable and replace if open 
(refer to Attachment Card and I/O Cable 


Installation, section 2, for cable routing). 


If continuity is OK, replace attachment 
card. (1) 


Replace power supply (para 3.10). 


Check that following wires are secure in 12-pin 
B1P2 connector on right side of FDD power supply. 


120-V ac unit -- brown circuit breaker wires 
in pins 4, 9, and 12; blue jumper wires in 
pin 1 to pin 11 and pin 11 to pin 6. 


208-V- ac unit -- brown circuit breaker wires 
in pins 7 and 12; blue jumper wires in pin l 
to pin 11 and pin 3 to pin 6. 


If voltage was higher than specified tolerance, 


replace power supply (para 3.10). 


Replace power supply (para 3.10). 
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AB 
lil 
010 : 3 Determine whether power supply or a load fault is 
2: : causing low +24 V: . - 
3 a. Turn power off and disconnect following cables: 
: @e 7-pin B1P4 from J4 on FDD PC board: 
: s @ 2-pin LED power cable from J6 on power supply 
oie, board 
: @e 3-pin attachment power cable from J7 on powcr 
: supply board 
eo 8 % b. Turn power on and remeasure for +24 +2.4 V 
ee between pin 4 and return pin 6 of B1P4 connec- 
aS tor. If voltage is still low, replace power 
: _ supply (para 3.10). 
O11 : 4 Isolate load fault -- turn power off and reconnect 
cables in following order until +24 V between B1P4-4 
: and B1LP4-6 goes low. Turn power off while making 
: connections. 
: Connect Replace if +24 V Goes Low 
: Attachment power cable | Attachment card (1) 
: LED power cable Switch box assembly (para 3.8). 
: Not applicable FDD assembly (para 3.10). 
012 3 Determine whether power supply or a load fault is 
: causing low +5 V: 


: a. Turn power off. Disconnect 7-pin B1P4 connector 
: from J4 on FDD PC board and 2-pin LED power cable 
from J6 on power supply board. 


: be. Turn power on and remeasure for +5 +0.25 V 

: between pin 2 and return pin 3 of B1P4 connector. 
: If voltage is still low, replace power supply 

: (para. 3.10). 

3 | : 
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013 Isolate load fault: 


a. Turn power off and reconnect LED power cable to 
J6 on power supply board. : 


b. Turn power on and check if +5 V between B1P4-2 
and B1P4-3 went low. If so, replace switch box 
assembly (para 3.8); if voltage is still OK, 
replace FDD assembly (para 3.10). 


(1) Set switches on new attachment card for FDD device 
address and IPL assignment (Attachment Card and I/0 
Cable Installation, section 2). 
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